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MASSES OF PROGRAMS • 1982 REVISITED 



MICHAEL ORWIN'S ZX81 CASSETTES 

THE BEST SOFTWARE (BY VARIOUS AUTHORS) AT LOW PRICES 



QUOTES 

"Michael Orwin's£5CassetteTwo(sverygoodvalue. 
It contains 10 stolid well designed games which work, offer 
plenty of variety and choice, and are fun." 

From the ZX Software review in 

Your Computer, May '82 issue. 

"i had your Invaders/ React cassette , . , I was 
delighted wiih thts first cassette." 

P. Rubython, London NW10 

"I have been fntending to write to you for some days 
to say how much I enjoy the games on 'Cassette One' 
which you supplied me with earlier this month." 

E.H„ London SW4 

"... I previously bought your Cassette One and 
consider it to be good value for moneyl" 

Richard Ross- Lang ley 

Managing Director 
Mine of information Ltd. 



CASSETTE 1 

(eleven 1k programs) , - 

machine code; 

React, Invaders, Phantom aliens, Maze of death. Planet 

lander. Bouncing letters, Bug aplal. 

Basic: 

I Ching, Mastermind, Robots, Basic Hangman. PLUS 

Large screen versions of Invaders and Maze of Death, 

Ready for when you get 16k. 

Cassette One costs £3.80 



CASSETTE 2 

Ten games in Basic for 16k ZX81 

Cassette Two contains Reversi, Awari, Laser Bases, Word 
Mastermind, Rectangles, Crash, Roulette, Pontoon, 
Penny Shoot and Gun Command. 
Cassette Two costs £5. 




CASSETTES 

8 programs for 16k ZX81 

STARSHIP TROJAN 

Repair your Starship before 
disaster strikes. Hazards include 
asphyxiation, radiation, escaped 
biological specimens and plunging 
into a Supernova, 

STARTREK This version of the well known space 

adventure game features variable Klingon mobillity, and 

graphic photon torpedo tracking. 

PRINCESS OF KRAAL An adventure game. 

BATTLE Strategy game for 1 to 4 players. 

KALABRIASZ World's silliest card game, full of pointless 

complicated rules, 

CUBE Rubik Cube simulator, with lots of functions 

including Backstep'. 

SECRET MESSAGES This message coding program is 

very txlpqexijf. 

MARTIAN CRICKET A simple but addictive game 

(totally unlike Earth cricket) in machine code. The speed is 

variable, and its top speed is very fast. . 

Cassette 3 costs £5. 



CASSETTE 4 



8 games for 16k ZXSI 



ZX-SCRAMBLE (machine code) MrJth3 stages. 

Bomb and shoot your way through the fortifiecf cavds. 



GUNFIGHT 

(machine code! 



IISfVADERS 

(machine code) 
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GALAXY INVADERS (machine code) 

Fleets of swooping and diving alien craft to fight off. 

SNAKEBITE (machine code} 

Eat the snake before it eats you. Variable speed. 

(very fast at top speed}. 

LIFE (machine code) 

A ZX81 version of the well known game. 

3D TIC-TAC-TOE (Basic) 

Played on a 4 x 4 x 4 board, this is a game for the 
brain, it is very hard to beat the computer at it, 

7 of the 8 games are in machine code, because this is much faster than Basic. (Some 
of these gam es were previously available from J . Steadman) . Cassette 4 costs £5. 




Recorded on quality cassettes, sent by first class post, from: 
Michael Orwin, Dept. SU, 26 Brownlow Rd., WiNesden, London NW1t)9QL (mail order only please) 
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Tonight on your Spectrum 




Meet an invader up close! 

And play Adventure, Chess or any of 26 more 
programs, plus tips and hints, all in book OVER THE 

SPECTRUM £6-95. 
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Hop your way through the nightl 

This isthe way to learn spectrum machine u^^ncuage 

FOR THE ABSOLUTE BEGINNER, Inctudes entire 
original FREEWAY game, Great book value at £6.9S. 



SPECTRUM 



Programs from tooks now available on cassette 
All the programs from the Over The spectrum 
book! Cassette 1 includes Lunar Lander, 3D- 
Mazeman, Chess and 7 more; Cassette 2 has 9 
programs Including utilities, Eliminator, Freeway 
Frog and a full scale Adventure. Cassette 3 
Includes Sales Analysis, Payroii, Spectrum In- 
vaders, Meteor storm plus 5 others. 
Overihe Spectrum Cassette 1 £5.95 
over The spectrum Cassette 2 £5.95 
Over The Spectrum Cassette 3 £5.95 

Programs from Spectrum Machine 
Language £5.95 




can You Survive Penetrator ? 

Penetrator is the most amazing and sophisticated 

arcade game yet devised for tne 4SK spectrum 

with features never seen before! 

Cassette £6.95. 







Talk to your Spectrum! 

Why is this man smiling? You will too when you read 

DC Logan's book understanding your spectrum. 

The definitive guide for only £7.95- 

unconditional Guarantee 

All M9ltMurneHcsuse cassette software is supplied on ngn q.jaii:v cassettes 

with attractive inserts. Full instructions are provided and the cassettes are 

LJnrondstlonallv guaranteed agamsc fnalfunctiori. 
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(Dleaseadd 80p for post, pack) 



Name ... 
Address . 



.Postcode 



SUA12 



MELBOURNE HOUSE PUBLISHERS 






NEWS 




During the last year there has been vast change 

in the world of Sinclair computers. 

The launching of the Spectrum 

at Earls Court Computer Fair in April 

was perhaps the major event 

but we find that there were many other 

interesting items. 



Home computers 
*are here to stay' 



IF ANYONE had lingering doubts 
that home computers, and 
particularly ZX computers, were 
here to stayt the television news 
report in September of the Prime 
Minister demonstrating a Spectrum 
1o her Japanese counterpart must 
have dispelled them for good. 
Information Technology Year, 
perhaps, but if it was anyone's year 
it was surely the year of Clive 
Sinclair. The year 1980 was the 
beginning of the ZX phenomenon 
and 1981 its consolidation. Now 
1982 has been the year of a ZX 
explosion. The ZX-SO was one of the 
most popular computers ever but it 
was eclipsed by the meteoric rise of 
the ZX-81. sales of which by this 
year had topped Ihe half-million 
mark. The Spectrum could do even 
better. 

In the same period, a minor 
industry of independent producers 
has grown around Sinclair 
products, offering unrivalled 
support and expansion for the 
machines. An avalance of hardware 
and sof Iware, books and magazines 
has poured out, sometimes from the 
least-expected places the length 
and breadth of the country, At a 
time when British industry in 
general has languished in the grip of 
the worst recession since the 1 930s, 
in this area at least business has 
been booming. 

Sinclair Research reported a 
turnovor of £30 million a1 the end of 
the last financial year, with record 
profit, attributable mostly to its 
computer business, In the short time 
since he launched the ZX-81, Clive 
Sinclair has become a million- 
aire. 

It became clear more than a year 
ago that as a computer 
manufacturer Sinclair had very 
definitely arrived. The agreement 
he signed late in 1961 with the 
Japanese company, Matsushita, to 
export computers to Japan really set 
the seal on it. One of the most 
dramatic demonstrations of the 
popularity of the machines was the 
ZX Microfair in January, when a 
fairly modest exhibition of Sinclair 
software and add-ons was besieged 



by thousands of ZX enthusiasts who 
packed London's Central Hall, after 
waiting up to two hours to get in, and 
bought almost everything in sight. 

Many of the 60 or so exhibitors 
were unable to cope with demand 
and found that ihey sold faster than 
they could take in additional 
supplies. 

The continuing high demand for 
Sinclair-related products has led to 
a rapid expansion in the ZX addn^n 
industry in the last 12 months. The 
few dozen firms of last year has 
grown to several hundred, with new 
companies and products appearing 
almost every week. Many of the 
firms began modestly as part-time, 
one-man businesses operating from 
a back room — some are still doing 
so — but have gone on to become 
full-time professional companies 
with a large turnover and exporting 
widely overseas. 

Established companies, too, have 
been entering the market during the 
year,aathepotentialofthelarge ZX 
populace has become clearer, With 
the bigger number of suppliers, 
there is a much wider choice of 
products and users can be more dis- 
criminating. 

Keyboards or additional memory, 

MJjke Jahnslon. organisftr of ZX-MicioJoirs. 




for example, are available in 
different quality, siz.e and type and 
the buyer has the choice of up to a 
dozen suppliers. With software, too, 
there has been a marked increase in 
quality compared to the early days, 
when users were desperate to buy 
anything at all which would run on 
their micros. Some of the machine 
code games programs written for 
the ZX-Bl and Spectrum can rival 
offerings for much more expensive 
machines. 

If Sinclair had done no more than 
continue to produce the ZX-81 he 
would have prospered but in April 
he Surprised us all once again. After 
months of rumour and speculation 
— and not a few enigmatic 
comments from Sinclair himself — 
the Spectrum was launched, to the 
delight of ZX fans and the 
annoyance of recent ZX-fll buyers. 

The machine was certainly 
impressive. Sinclair was at his most 
avuncular at the preview and he 
introduced the features of the 
machine — extended Basic, colour, 
sound, high-resolution, networking 
and discs with all the aplomb of a 
conjurer pulling live rabbits from a 
hat. The assembled journalists, who 
are not normally impressed by such 
displays, applauded* One editor 
went so far as to order a machine on 
the spot — an extremely wise move 
as it later proved. 

Many people had expected that 
the ZX-81 would be superseded by 
the new machine. Instead, the 
manufacturer announced a new 
range of software support and a 
reduction in the price of the 16K 
RAM pack already undercut by 
competing products — to maintain a 
differential price from the 
Spectrum, That meant a price 
difference of only £25 between a 
16K ZX-81 and a 16K Spectrum, 
which need not seem a great deal, in 
view of the greatly-enhanced 
capabilities of the new machine. 
That fact did not escape the public, 
it seems, and there were reports of a 
fall in ZX-81 sales. Certainly the 
independent producers noticed a 
distinct chill after April and orders 
began to sag alarmingly for 
software and hardware for the ZX- 
Bl. 

Meanwhile, after an extremely 
promising start, the Spectrum went 
into a nose-dive. Customers who had 
ordered in April found that the 
promised four-week delivery 




Clive Sinclair ui inn big ovf;nt of the year 



became eight or 10 weeks. Those, it 
proved were the lucky ones. For 
others, the weeks became months 
before they received delivery. In 
August the company announced a 
12-week delay in delivery and was 
later under fire from the 
Advertising Standards Authority 
for continuing to include the 28-dav 
delivery in its advertisements. Most 
of the problems were with the 48K 
machine, which most people were 
ordering. 

By September only about 25,000 
of an estimated 40,000 orders had 
been completed. Earlier Sinclair 
had taken the unusual step of 
writing to purchasers offering a E 10 
voucher, a free demonstration 
cassette, and an apology for the 
delay. Alternatively they could have 
a refund. 

The company certainly had 
problems; apart from the huge 
demand for the Spectrum, there 
were timing problems with the 
original design shortly before the 
first orders were to he despatched. 
Later, there were more problems 
with the re-designed board and a 
high failure rale on the production 
line. In addition, the factory 
producing the machines was 
reported at one point to have closed 
for a ihret^^week annual holiday. 

Sadly, none of that was too great a 
surprise to anyone who had 
experienced similar delays with ZX- 
80, ZX-81 and 2^ printers. Inevi- 
tably there are delays with produc- 
tion of a new and particularly a 



high-technology product but would 
it be impossible to produce a few 
before announcing them? It is 
perhaps a little unfair to single out 
Sinclair in this respect, despite the 
blood-lust engendered in some 
people by a three-month wait for 
such a desirable object. Would-be 
purchasers of some other systems 
have waited as long, or even longer. 

In the late summer and autumn a 
large number of cheap — i.e., less 
than £200 — colour computers, 
many intended for the same market, 
appeared or were announced, not lo 
mention those companies which 
discovered suddenly that they can 
sell their products for £200 less 
since the Spectrum appeared. 

Sinclair will probably not worry 
too much about announcements — 
the usual rule of thumb is to add six 
months to projected dates — but the 
fact remains that the existing 
competition is hot on his heels. All of 
which should be good news for the 
consumer, who can perhaps expect 
an improved standard of service as 
a result. 

The delay in Spectrum deliveries 
failed to deter the independents, 
who had already decided that the 
Spectrum would be a winner and 
proceeded to produce an impressive 
selection of arcade games, 
disassemblers, utility routines, as 
well as hardware add-ons — 
amplifiers, RAM, I/O ports — wnthin 
two months of the launch. 

Whatever temporary setback the 
ZX-81 may have had in the U.K., 



however, it appears to be taking the 
nest of the world by storm. As well 
as the Japanese and now the 
European distribution, the company 
signed a mulual technology 
agreement in March with Timex, an 
American firin, which manufactures 
the U.K. ZX machines for Sinclair. 
Timex launched a ZX-81 look- 
alike this autumn in the States as the 
first fruit of the agreement. The new 
micro is called the Timex Sinclair 
1000 and is being distributed 
through the company's numerous 
retail outlets in the U.S. It is re- 
ported to be breaking sales records. 

At home. Sinclair has broken 
more new ground with the 
acceptance this summer of the 
Spectrum for the Government 
Micros in Primaries scheme. The 
scheme provides grants towards the 
purchase of selected microcom- 
puters for use in primary schools. 
Sinclair Research is offering 
additional benefits to schools which 
choose the Spectrum — a ZX printer 
and vouchers, exchangeable for 
more ZX products, as well as the 
educational language, Logo. 

If much of the foregoing is new to 
you, may have missed one 
significant event this year, which 
modestly we have omitted so far — 
the appearance in March of 
Britain's first exclusively ZX 
magazine, Sinciair User, and its 
sister publication, Sinclair 
Programs, joined lately by the 
magazine for the hardware 
enthusiast, Sinclair Projects, Since 
September, SincJair User has also 
incorporated Spectrum User. 

One major change noticeable 
during the year is the appearance of 
the ZX-^ 1 in high street stores. It has 
been available in one major chain 
store for more than a year but since 
August — when Prism Micropro- 
ducts took Over part of the retail dis- 
tribution — it has appeared in many 
more outlets. 

The combination of instant 
availability and low price should 
prove irresistible. Sinclair has 
already claimed a 500 percent 
increase in sales since the price was 
reduced, which could be very good 
or very bad, since we do not know 
what the 500 percent is on. In any 
event, there is considerable life left 
in the fflC-fil and with the range of 
hardware and software support 
available for it, it looks like being 
vdth us for the foreseeable future. 



SPECTRUM COMES TO LIFE ! 

ABBEX 

THE GAMES PEOPLE 



SPOOKYMAN 



Cs/M^ 



EAT THE PILLS AND KEEP AWAY FROM 
THE GHOSTS. EAT THE VITAMINS AND 
CHASE THE GHOSTS. FULL MACHINE 
CODE ARCADE ACTION AND SOUND. 
DESIGNED TO MAKE YOUR ADRENALINE 
RUN HIGH. PRICE £4.95 



COSMOS 




YOU HAVE THE JOB OF PROTECTING A 
CONVOY FROM ALIENS AND METEOR 
STORMS. WATCH OUT FOR THE SPACE 
MINES AS YOU PLAY THIS AMAZING 
MACHINE CODE ARCADE ACTION 
SIMULATION PROGRAM. PRICE £4.95 



WRITE OR PHONE FOR LIST OF GAMES FOR 
OTHER COMPUTERS OR JUST MORE GAMES 



ABBEX ELECTRONICS LTD 

20 ASHLEY COURT, GREAT NORTHWAV, LONDON NW5 
7e/ Of 20$ t4SS 

PLEASE COMPLETE IN BLOCK CAPS 

NAME I Mr. ■Mrs/Miss! 

ADDRESS 

ICARD HOLDERS)... - 

POSTCODE PHOMENO - 



I anckra* ifty cheque fof C 

I wish [o P3V bv n CHEOue LJ VISA Q ACCESS I I 
P4Ra4t detit mv cneditiPBrd Si's 

.^uMHtftauD^^^DD^^□^^^^^ 



*i*t* 



Pl«u« Mnd m* the following 
(Allow H days for dciiverv) 

POST BV DEC Bth sF^d recel'V* fttut ofMr kn lim* ler 
Christinas 

n SPOOKYMAN 

PRICE E4,95 

n COSMOS 

PRtCEE4.95 
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SINCLAIR USER 

CLUB 




Having launched Sinclair User with our April 

edition, we thought the next service we should 

offer users of Sinclair computers was a User Club, 

We began in June and it has been 

growing steadily since* 

In this short section we meet the first member, 

who hves in Hull, 

and provide a list of services available, 

as well as some of the special offers 

which have been available 

during the last six months. 
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ZX-81 helps at 
work and play 



Perfect add-on 
for the 
Sinclair owner 



As A SERVICE to 
readers of Sinclair 
UsGT, we set up the 
Sinclair User Club, For £12 
a year we offer memberB a 
wide range of benefils 
which are not otherwise 
available to all users of 
Sinclair machines. 

They includa a 
telephone problem- 
answering service, a bi- 
monthly cassette-based 
newsletter and special dis- 
counts on a wide range of 
software and hardware 
add-ons. 

The telephone service 
permits members to obtain 
expert advice on the use of 
their Sinclair machines 
immediately. The number 
is included in the cassette 
newsletter. 

The cassettes, the first 
of which was sent to 
members in August, con- 
tain a large amount of in- 
formation essential to peo- 
ple who wish to make full 
use of their ZX-Bl or Spec- 
trum. The items covered 



include machine code, for 
which a series of articles 
has been written, help 
with queries, programs 
and information about 
club members. 

Each month we arrange 
a special Star Offer, open 
only to members, to allow 
them to lake advantage of 
many of the useful items on 
the market. Discounts 
which we have been able 
to offer during the year in- 
clude 10 percent off the 
cost of the William Stuart 
Systems ZX-81 Music Syn- 
thesiser and all the Thur- 
nall Electronics range ef 
hardware and 20 percent 
off the ranges of software 
from J K Greye and 
Micromega, 

To join, complete the 
form on the next page and 
send it with the fee to the 
address shown. It is impor- 
tant that you state 
whether you have a ZX-81 
or a Spectrum, so that we 
can send the correct 
cassette. 



THE first member of 
the Sinclair User 
Club is an en- 
thusiastic Sinclair sup- 
porter. He was one of the 
first to obtain a ZX-81, he 
took a year's subscription 
for Sincimr User as soon as 
it wa s announc ed.andwas 
among the first to order a 
Spectrum. 

"When Sinclair brought 
out the ZX-80 I decided to 
wait but when the ZX-81 
arrived I put in an order 
straight away", said Peter 
Lown, 62. of Strathmore 
Avenue, Hull, North 
Humberside. He bought it 
with the 16K RAM pack 
and the printer. 

A telecommunications 
manager with a large in- 
ternational company, 
Lown has made full use of 
his system both for work 
and in his hobby of motor 
sport 

"I use it to run telephone 
traffic analysis, It is not 
complicated, just number- 
crunching, but there is a 
good deal of work involved 
and it saves me plenty of 
time", he said. 

He has developed a pro- 
gram to display details and 



results of motor rallies. A 
friend has built him a 
regulator for converting 
12 V supply to the 9V need- 
ed for the Sinclair to be us- 
ed away from a mains sup- 
ply* 

It had its first showing in 

the Cossack Rally in North 
Humberside. At the start it 
listed details of the com- 
petitors, scrolling them up 
so that all of them could be 
included. At the end it pro- 
vided the results. 

"It took about 25 
minutes to input all the 
figures but we were able to 
do it as the cars arrived, so 
the results were ready 
within two minutes of the 
last competitor finishing, 
which was the time needed 
to sort through all the in- 
formation," Lown said. 

He first had contact 
with com.puters 25 years 
ago and was a founder 
member of the Hull and 
district branch of the 
British Computer Society. 
In those days he was work- 
ing on a National Elliott 
machine which, though 
having the same capacity 
as the ZX-81, was the size 
of '*a side of a house". 
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Britain 

Ayksbory ZX Computer Club: Ken Knight, 22 Mmint Street 

Aylestury i(5181 or 630667). Meetings; fifst Wednesday and third 

ThurBday of the maQih. 

DanCBAter and District Micro Club; J^ohn Woods, 6Q Ehindaa Road, 

WhealJtjy, Doncast&r DN2 4DR; f0302} 29357, 

Ediaburgb ZX Users' Club: J Palm&r (031 661 3183) at K Mitchell 

[031 334 a4S3d). Meelings: sEJcond Wednesday of the mnnth at 

ClareniLmlHotcl- 

EZUG^Educational ZX-WlBl Us«ts' Group i Eric Eteeson, Fiii^hgale 

School, Birminghnm Bl2 9DS, 

Fnraess Computer Club: R J G Wade. 67 Sands Road, Ulverstoii. 

Cumbria [Ulverton 55068}, Meets every other week on Wedns^day 

evemil£3. 

Glaagow ZXr&OiBl Uftera' Club: Ian Watt, 107 Greenwood Road, 

Clarkston, Glasgow G76 7LW(041 63S 1241]!, MeetiniiS: second and 

fuurth Monday of each month, 

Hasftocks ZX Micro User Qub, Sussex: Paul Kiiifi (Hassocks 4530]- 

Inverclyde ZX-Cl Users' Chib: Robert Watt, 9 St. Juhn'a Koad, 

Gourocfc. Renfrewshire, PA19 IPL (Gourock 39967), Meetings; 

Every other week on Monday at Groenock Society of Ihe Deaf, KeJly 

Street, Greeno<ik. 

IC«igbley Campuler Club: Colin Price, Redholt, Ingrow. Keighley 

[603133], 

Meneyslde Co-«p ZX Users' Group: Keith DriscolJ, 53 Melville 

Road, BooUe. Mersey side 1.20 6NE; 051-922 3163, 

National ZX-aO and ZXei Users' aub; 44-46 Earls Court Road, 

London WS 6EJ, 

Nortb Hertfordahir« Hame Computer Club: R Crutchfield, 2 

Durham Read, Stevenagei Meelinss: first Friday of the month at the 

Settlement, N&vells Boad, I-Rtchworth. 

North iQDdan Hobby Computer Qub: ZX users' group meets at 

Norlh London Polytechnic, HoQoway Road, London N7 each 

Monday, 6piti. 

NottinghaiD MicnKDinpuleT Cinb: ZX-8Q/61 U89r«' group, G E 

Basford, 9 Huhtie Close, The Pastures, Woodborough, Nottingham. 

Orptngton Computer Club: Roger Pyatt, 23 Arundel Drive, 

Orptnglon, Kent, (Orpington 202B1), 

Pertti and District Amateur Computer Society: Alastair 

MacPherson, 154 Oakbonk Road. Perth PHI IHA [29633). 

Meetinffs: third Tuesday of each month at Hunters Lodge Motel, 

Bankfoot. 

Scunthorpe ZX Clubi C P HaMJton, 26 Rilestone Place, Bottesford, 

Scunthorpe; [0724 63466). 

Sheffield: Andrew MoorB, 1 Ketttm Avenue, Sheffield SB BPA 

would tike peuplEj in teres ted in starting a club in the area to contact 

him enclosing a stamped'addreaaed env&lope for dRtfiils. 

Sittlngboumoi Anurag Vidyarthi (0795 73 149). Would ho interested 

to hear from iinyonie who wants to start a club near the Medway 

towns. 



Swindan ZX Computer Club: Andrew Bar tlett, 47 Groavenor Road, 

Swindon, Wilts SNl 4LT; [0793] 3077, Monthly meetings and 

software library. 

Tliames Valley ZX Users' Club: Ricrbard Shepherd, 22 Green Leys, 

Maidenhead, Berkshire SL8 7EZ; [0626] 21107 (evenings and wsek- 

qnds], Hopes lo start meetings on a regular basis. 

Worle Computer Club: S W Rabone, 18 Caatle Road, Wnrle, 

Weston-auper-Mare BS22 9JW (Weston-super-Mare 513068), 

Meetings: Woodaprings Inn, Worle, un alternate Mondays. 

ZX-Aid: Conrad Rob, 25 Cherry Tree Avenue, Walsall WS5 4LH 

(Walsall 25485], Pleasa include sae. Meetings twice monthly, 

ZX Guaranteed: C A Bubker. 29 Chadderton Drive. Unsworth, Bury, 

Lancashire. Exchanges information and programs throughout the 

country, 

ZX-aoyzxei users' Club: PO Box 159, Kingstan-on-Thflmes, A 

postal nlub. 

Overseas 

Belgium, France, Luxembourg; Club Sinclair, Raymond Betz, 36 
Chemin du Moulin 38, B-1328 Ohain, Belgium {322 6537466) 
Belgium, Netherlands: Microcomputer Vereniging BZW, Paul 
Glenis^on, Priester de TEpeestraEit 14, B-1200 Brussels, Belgium 
(322 7349954) 

Denmark: Uanmarks National ZX-flO/81 Klub [DNZK], Jens Larson. 
Skovmosevej 6,4200 Slagelese, post giro 1 46 24 66, 
ZX-Brugergruppen i Danmark, Bcks 44, 2550 Hvidovre. Gratis 
medlemskab og gratis blad til enhver interesseret. 
East Netherlands: Jonathan Meyer, Van SpaenStraat 22,6524 H,N. 
Nijine;!enii080 2234n)- 

Germany: ZX-ao Club, a postal cluh: contact Thomas Jfenrayk, 
Hameln, Postfach 65 D-3250 Hamein, Germany. 
Indenvsia: Jakarta ZXeOv'Sl Users' Club, f S Wijaya, Jakarta, 
Indonesia- 
Republic of Ireland: Irish ZX-60/81 Users' Club, 73 Cnoc Grionain, 
Baile Atha, Gliath 1. 

Singapore: Sinclair Users' Group: Eric Mortimer, ID Wikner Court, 
Lconif! Hill Road, Singapore, 

South Africa: Johnnneabufg ZX80f6l Computer Users' Club: S 
Lucas, do Hoechst SA {Pty) Ltd, PO Box 8692. Johannesburg. 
Teaches Basic and machine code, interest in hardware, 
Johann&iburg ZX Users' Cluh; L6rui6rt ER Fisher, PO Box 61446, 
Marshallstown. Johannesburg, 

Spain; Club Nacional deUsuarios del ZX^l, Jo^ph-Oriol Tomas, 
Avda. de Madrid. No 203 207, to, 3a esc, A Barcelona'14 Espana, 
International ZX Spectrum Club; Gabriel Indalecio Cano, Sardana, 
4 atrico 2a. San Andresde In Barca. Barcelona, Send international 
repiy coupon. Produces a bi-monthly magazine. 
United States: Bpy Area ZX^O User Group, 26&0 Las Aromas, 
Oakland CA 94661. — Harvard Group. Bolton Road, Harvard MA 
0145i;{6l7 45S 3967), 



MEMBERSHIP FORM | 

I wish to join the Sinclair User Club and enclose my sub- i 

scriptionof £12 j 

Name -•" I 

Address * - j 

I 

Send your coupons to Sinclair User Club, EGC Publications, | 

30-31 Islington Green, London Nl 8BJ. Cheques should be I 

made payable to Sinclair User Club. j 
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pgemotecffs Pleroopah Range 



All five ot the currently available MemopaKs are housed in elegant black anodised aluffii.^ium cases, and are styled to fit wobble-tree 
onto the back of the ZX8L allowing more add-ons (from Memotech or Sinclair} to be connected. 




437 '26 

plus UBT 
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MEMOPAK 64K MEMORY EXTENSION 

The 64K Memopak extends the memory of theZXfll by SGK, and with the ZXB1 gives 64K, which i& neither 

switched nor paged and is directly addressable. The unit Is user transparent and accepts commands such as 

lODIMAOQOO). ^. ^ .^ 

Breakdown of memory areas, .OeK-Sinclair ROM. a-16K This area can be used lo hold machtne code tor 

comrtiunicatiofi between programmes or peripherals. 16-64K-A straight 48K for normal Basic use. 

MEMOPAK 32K and 16K MEMORY EXTENSIONS 

These two packs extend a^nd ccmp lete the Memotech RAM range (for the time bemg f) A notable feature ot the . 
32K pack is that it will run in tandem with t he SInclai r 16K memory extension to give 48K RAM total. ' 

MEMOPAK HIGH RES GRAPHICS PACK 

HRG Main Features — • Fully programmable Hi-Res (192 x 246 pixels) * Video page Is both memory and bit 
mapped and can be located anywhere In RAM. • Number of Video pages is limited only by RAM size (each 
takes about 6.5K RAM) * Instant inverse video onyoff gives flashing characters • Video pages can be 
superimposed • Video page access is slmilarto Bas^c plot/unplol commands » Contains 2K EPROM monitor 
with full range of graphics subroutines controlled by machine code or USR function 




MEMOPAK CENTRONICS TYPE PARALLEL PRINTER INTERFACE 

Main Features - • Interfaces ZX8I and paradei printers of the Centronics type - ^^^bles use^of a range of dot 
matrix and daisy wheel printers with ZX8I • Compatible with ZX8I Basic, prints from LUST. LPRINT and COPY 
• Contains firmware to convert 2X81 characters to ASCII code • Gives lower-case characters from 2X81 inverse 

character set -^ 



ComiiigSooii 



MEMOPAK n AM ^ 
HI-RES CflAPHICS 
CEWTRONICS t 




A complete range Of ZXSt plug -in periptierals 
Digitising Tata let RS232 Interface 

We regret we are as yet unable to accepf 

orders or enquiries concerning the above | | 

products, but well let you know as soon o i 

t as they become available. %^ 




e 



/ Please make 
cheques payable to 
MEMOTECH Ltd. 

Please Debit my 
AccesSfBarclaycard' 
acCOwnl numiber 
- Pi'eisff s^Jfr* wftrsrtf tf 



Plaaa« s^^rd ma 



Price No Totil 



64KRAM E6B.70 + £10.30 VAT_ 



32KRAM £43.43 ^-Ce. 52 VAT 



16K RAM £26,00 -I- E3.S0 VAT 



HRG £52.00 + £7.a0 VAT 



CENTRONICS IF ^dA.TQ * tS.iC VAT_ 



£79 00 



£-q9.95 



£29.90 



Z^S.SG 



E39-90 



Packaging &. Postagfl £2,Q0pgrunii 



TOTAL ENC 



^IGMATUHE 
NAME 



^TELEPHONE 



J 



U 



We want to be sufif you are satisfied wrth your Memopak - so we offer a 14^av money back Guarantee on all our products^ 

Memotech Limitpd, 3 Collins Street Oxford 0X4 1XU Engtarvd Tel: Oxford (0865) 72210Z Tetex: 837220 Orchid G 
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SOFTWARE SCENE 




Buying a Sinclair computer is only the start 

of spending by many people. 

The major expenditure is in software. 

When the ZX-81 was launched 

there was little available but that has 

changed dramatically during the last year, 

witih cassettes available for games of all kinds 

and more serious uses such as education and 

business. Our writers assess the quantity and 

quality of what is on the market. 
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Overview by John Gilbert 

Games are still 
dominating 



THE GROWTH of the ZX soft- 
ware market started slightly 
less than a year ago. Since 
then it has branched into three 
areas — games, business and 
educationaL At the moment the 
market is centred firmly on games 
programs which, for the 21X-81 at 
least, are becoming very sophisti- 
cated. Initially that was not so, as 
firms were taking their first feeble 
steps into the software market and 
were discovering what the ZX-81 
could dOn 

Some of the games cassettes 
produced by Sinclair for the ZX-81, 
called Super Programs, are 
examples of the poor quality of some 
of the earlier programs. They were 
produced by International 
Computers Ltd and the screen 
displays look as if they were from 
one of the company's remote ter- 
minal printers and not a durable 
medium like a television screen, 
with thousands of display and 
movement possibilities. The 16K 
Super Programs were only slightly 
better than IK programs. What is 
surprising is that they were vetted 



by Sinclair Research, ICL has just 
introduced a range of software for 
the Spectrum. Those programs, 
including the inevitable games pack 
and Fun to Learn programs, look like 
ZX-80 and ZX-81 programs with 
colour and sound and a few high- 
resolution graphics characters 
added to make the screen look more 
interesting. The programs were 
written for the 16K Spectrum and 
demonstrate none of its real 
capabilities. 

The leaders in the software 
market seem to be those who 
produce well-presented games, 
with packing just as important as 
game content. Companies like 
Qucksilva and Bug-Byte produce 
colourful cassette case inserts and 
thai is one reason why their 
programs sell well Customers buy 
programs on first impressions, 
which usually means the des- 
cription of the game on the cover 
and the picture are the decisive 
factors. Quicksilva Asteroids and 
Invaders packaging are colourful 
and help sell the product. 

While there are many games 




which are not value for money, 
several good programs have stood 
out from the rest during the year. 
Those programs have developed 
new ideas and given a twist to old 
ones. For instance, three- 
dimensional displays have caused a 
stir, in particular the J K Greye 3D 
Monster Maze and 3D Defender. 
There are other 3D mazes but the 
Greye version seems to be the best. 

Another unwelcome trend in the 
early development of the software 
market was the conversion to ZX 
Basic of games which had been 
played on mainframe computers. 
One such game is Star Trek. Usually 
it was played via a remote teletype 
terminal which provided very 
limited display potential. That 
limited graphics format seems to 
have been transferred to the ZX 
versions of the game. 

Several companies, including 
Silversoft, have produced Star Trek 
games with close resemblance to the 
mainframe version. The video dis- 
play is, to say the least, drab. When 
the game was converted to micro- 
computer format the screen display 
could have been enhanced as well, 
making more use of moving 
graphics. 

Versions have been produced for 
the Spectrum which are slightly 
better, with colour and sound, but 
not much better. There is nothing 
wrong with roproducing a game for 
various micros — unless it happens 
to belong to somebody else — but it 
is unnecessary to retain the rigid 
display of mainframes. 

Discussions about software 
piracy and copyright have featured 
in the news recently. Until Ihe 
various points of law about 
software copyright are settled, the 
situations where companies are at 
variance will recur again and again. 

The companies which produce ZX 
software have so far had fev^? 
problems. 

Business software takes an ever- 
expanding share of the market, 
although it is still a small portionn 
Companies producing business soft- 
ware for Sinclair computers usually 
have made a mark on the software 
market v^fith programs for other 
machines. The programs may not be 
as capable as programs for such 
machines as the Apple, which uses 
discs, but companies like Hilderbay 
have done a good job in taking pro- 
fessional bijisiness programs to the 
ZX market. 
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With the release of the Spectrum, 
the RS232 interface and micro 
drives, the ZX software market 
should attract many more business 
users. Educational software is 
something of a neglected area in the 
ZX market. Some companies like 
ICL, Calpac and SciSoft, have made 
it their business to produce edu- 
caLional programs. The quality so 
far is good but the range seems to 
embrace only preschool and junior 
education. 

A computer, especially one as 
cheap as the ZX-^l or Spectrum, is 
ideal as a teaching aid. II does not 
become angry with a child for not 
learning; it will allow tests and 
information to be accessed when 
needed; and it will mark tests done 
by a child speedily. It also scorns 




that children have a higher 
retention rate when learning with a 
computer. There is no reason why 
the software range should not 
include programs for A level candi- 
dates Or even university students. 

It would be disappointing if an 
area in which ZX computers are so 
useful is not exploited moro widely 
and now thai the Government grant 
scheme has been extended to ZX 
computers, there is no reason why it 
should not be. 

Machine code and advanced 
Basic programming is becoming of 
interest to Sinclair users. The 
number of assemblors, disassem- 
blers and toolkits on the market is 
helping users to explore their 
machines and exploit them to an 
even greater degree. 

The use of an assembler makes it 
possible to forget all about machine 
code as numbers and to learn the 
Z-flO operation codes. The idea is 
good but many of the assemblers 
produced for ZX machines are 



difficult to use. The essence of 
success when dealing with other 
than a high-level language is user 
friendliness. If a program is to be 
helpful to a user who is breaking 
new ground that must be the prime 
consideration. Many of the earlier 
programs were very short of 
explanatory material and intro- 
duction booklets were almost 
unheard of. The most companies 
used to include with a tape was a 
four-page leaflet with short 
operating instructions. 

Fortunately il is one area of the 
market where there has been 
definite improvement. Companies 
such as Arlic and Picturesque 
provide handbooks with their 
assemblers and monitors. That 
makes comprehension much easier 
and gives the user so much more 
power over the computer. 

For the user who does not want to 
use machine code, many companies 
have produced a variety of toolkits. 
They are machine code routines 
which will enhance program 
graphics, re-number programs, and 
find the amount of user memory 
remaining in the machine. IRS 
Software produced a Toolkit lo help 
the Basic programmer to type-in the 
program code and the Graphics 
Toolkit can be added to enhance the 
graphics with drawing routines and 
scroll left and right. 

The software industry will 
change further in the next few 
months with the introduction of 
Micronet, a system which, among 
other things, will allow users to 
receive programs for their 
machines from a central database 
via the telephone. Eventually that 
could mean the phasing-out of soft- 
ware distribution as it now exists. 
Cassettes could disappear from 
Over-the-counter sales, as programs 
will be down-loaded directly into a 
machine and stored on disc or tape, 

Telesoftware is workable and 
there will he more prolific use in the 
near future. Until then, cassette is 
the sales medium for ZX software, 

The market has expanded well in 
the last year and should continue to 
grow. Games software has been the 
most-explored area SO far but soon, 
vrith the expansion of the Spectrum, 
business and educational uses will 
expand. It is the hardware which 
inflicts limitations on a computer 
but i I will be the software which will 
show whether ZX computers can be 
used for serious applications. 



Adventure games 

Kipping 
yams 

IF YOU enjoy delving into rat- 
infested dungeons, crawling 
through dimly-lit caves, and 
wandering round long-abandoned 
mine workings. Adventure is for 
you, Your powers of memory, logic 
and patience are tested to the limit 
as you take life-and-death decisions 
in your search for fame and riches 
— all without leaving the comfort of 
your chair and with only one risk to 
your physical well-being. That is a 
severe headache after bashing your 
head against the wall when your 
latest seven-minute Adventure 
failed to load for the fifth time. 

Adventure is a role-playing game, 
where after being told about your 
immediate environment, you can 
enter commands Such as "Go west", 
"Take keys", "Throw knife". The 
computer will then provide an 
appropriate response, such as a 
new room description, "You 
missed", or some other message. 
You may encounter fabulous 
treasures, or perhaps only mundane 
objects, although Ihey may, if used 
correctly, be the key to a still 
greater fortune. 

You will probably need to make a 
map as you proceed to have some 
chance of re^tracing your steps to 
the entrance. Natural — and un- 
natural ^ hazards abound to 
prevent your escape and it should 
take many delvings to discover all 
Ihat an Adventure contains. 

Computer Adventures are a sur- 
prisingly recent invention, the 
original having been written on a 
mainframe in 1976 by William 
Crowlher and Don Woods at 
Stanford University in the U.S. It is a 
remarkable achievement when you 
consider that, until recently, 
Fortran, the language they used, 
had none of the string-handling 
faciUties of Basic. Until two years 
ago. Adventure was strictly the 
preserve of computer professionals 
but the growth of micros has 
resulted in far wider use. 

For this review of Adventure 
games for the ZX-81. we looked at 
every Adventure and Adventure- 
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type game which could be. They 
vary a great deal, from the 
traditional descriptive type to real- 
time graphics games, so we have 
tried to judge each on its merits 
rather than compare one to another. 

One employer told his staff 
recently to take Adventure off the 
computer at work, as they were 
ruiuiing out of disc space. That 
being such an unreasonable 
Instruction, they checked how much 
memory it used and found that the 
program and the data it required 
occupied more than a quarter of a 
million bytes. So, not surprisingly, 
all the ZX-&1 games require 16K 
RAM packs. 

The logical program with which 
to start is the Abersoft Adventure, 
which attempts openly to pack as 
much of the C row the r and Woods' 
original into 16K as possible. As the 
writer was usually hopelessly lost in 
the maze in the Adventure at work, 
he was hoping that perhaps lack of 
memory had forced the omission of 
the maze from the Sinclair version. 
Not a chance; on the first attempt he 
went straight into it like a homing 
pigeon. The maze seems like 
quicksand; the more you struggle to 
escape the deeper you sink. 

At that point he asked a friend 
who had acquired a good knowledge 
of the original Adventure to try from 
the beginninj^. It was found that all 
the locations and objects were in the 
correct places, although the 
location descriptions were shorter, 
It was even discovered there was a 



new area not entered previously. 

The program is written in 13K of 
machine code and iVzK of Basic, 
with more than 70 words which can 
be recognised as commands or 
objects, and a large number of 
locations. The game has been 
written with remarkable efficiency; 
location descriptions are built-up 
from individual words and phrases 
rather than stored en bloc. Being 
machine code, the program is very 
fast. At any time you can find your 
score and also save your current 
position on tape to continue later. 

At £10, it is an expensive program 
but it is a remarkably good version 
of the original Adventure and well 
worth the money if you want to see 
what sparked the entire process. 

Hilderbay is best-known for being 
the "serious" software company 
supplying business programs, but it 
has also forayed into the world of 
games and its Gold is a non-graphics 
13K Adventure written in Basic. 
The object is to search for gold 
hidden in a network of caves and 
mines in the Yukon. All instructions 
are entered as a single tetter, O for 
Open, G for Get, including ref- 
erences to objects such as Gold and 
Keys. 

There is a sizeable network of 
logically-connected caves and 
rooms, although there are few 
objects. If you manage to find the 
gold, things change mysteriously. At 
any time you can learn your score 
and there is an added bonus if you 
manage to escape with the treasure. 




At £8, with a word game in eluded, 
Gold is reasonable value but could 
have been better with a few more 
objects — and word rather than 
lelier input. 

Bug-Byte offers two adventure- 
type games, the latest of which. 
Dictator, is a brilliant simulation of 
a banana repubhc; since it has no 
locations, no objects, and no move- 
ment of any kind, it is not an 
Adventure so it is not included. 

The other is The Damsel and The 
Beast which is a graphics-only 9K 
Basic game. The setting is an unlit 
palace of 35 rooms, containing a 
beast for bashing, a damsel for 
rescuing, and a few holes into which 
you can fell. That calamity should 
be avoided by using the limited 
supply of torches available and you 
are also provided with some power- 
ful clubs if you should wish to knock 
down a wall or kill a monster. 

After being set-up randomly, the 
layout of the rooms does not change, 
so a logical approach is rewarded. 
Movement, and the use of clubs and 
torches, is by single-letter com- 
mands and the beast continues to 
move of its own accord while you 
decide what to do. 

The game is not desperately fast 
and while in progress there is little 
to look at, although you are provided 
with a map of the events at the end. 
There is no score given but there are 
three levels of play and even the 
easiest of them is difficult enough. It 
is not a game for Space Invader 
addicts but if logic and patience are 
your virtues, it is one to consider. It 
is on the expensive side at £6.50. 

Quest, from Serious Soflware, is 
clearly based on the non-computer 
Dungeons and Dragons fantasy role- 
playing game, with the computer- 
man pilling his strength, conslilu- 
tion and dexterity against wander- 
ing monsters. It is a non-graphics 
game written in l2yiK of Basic and 
is made up essentially of vampires, 
rats, werewolves and suchlike. If 
you can keep the fiends off your 
back for long enough there are 
potions, keys and other objects to be 
found and substantial amounts of 
treasure to be acquired. 

Movement and fighting is done by 
single-key input, which can be con- 
fusing, since the same key may mean 
different things depending on what 
is happening a round you, e.g., F may 
mean move Forward or Fire magic 
arrow. You can always ask for a 
status report and, if you can put 
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together sufficient treasure, Ihe 
delights of different levels are 
offered. 

At £5.95 for Quest plus a Star 
Trek, Mastermind and Reversi 
included, it is good value for the 
nimhle-fingered. 

Adventure from Simpson Soft- 
ware has its origins in the Crow the r 
and Woods' original but is set in a 
mythical castle containing evidence 
of an extraordinary mixture of living 
beings — hobbits, dw^arfs and pirates, 
among others. It is a non-graphics 
adventure with 25 logically-connect- 
ed locations written in 11 ViK Basic. 

The method of processing instruc- 
tions entered by the player is 
unusueU ins lead of checking for 
individual words, as most Adven- 
tures do, the input string is com- 
pared in a large series of if-lhen 
statements. That makes it reason- 
ably fast, but means there is a very 
limited vocabulary; e.g., you must 
refer to a Ming vase, not just a Vase. 
One weak point — answers to Yes or 
No questions are not validated, so a 
NEWLINE stops the program. 

There are plenty of treasures 
dotted about, a hidden lower level 
and a maze into which you can fall. 



A score is kept, though our earliest 
attempts ended in negative scores. 
It is an unpretentious program, 
reflected in its price of £3. It would 
make a good introduction to anyone 
new to the concept of Adventure 
who wants to start with something 
reasonably simple. 

Phipps Associates offers three 
complete Adventures on one tape, 
plus a detailed instruction program. 
All Ihe games are written in 15K of 
Basic and the first two are based on 
Trevor Toms' Adventure-writing 
program from his book The ZX-fll 
Pocket Book. 

Greedy Gulch is set in a Wild West 
ghost lown with more than 20 loca- 
tions, plenty of objects which have 
to be collected and used in a logical 
sequence, and a vocabulary of more 
than 50 words. It is not particularly 
fast — around XO to 12 seconds to 
process instructions — but it has 
some graphics in the form of a 
simple but useful map. There is no 
score but to compensate there is a 
hint feature. 

The second is the non-graphics 
Pharaoh's Tomb, which has more 
than 60 locations, made possible by 
giving only short descriptions, and 



more than 20 objects. It runs slightly 
faster than Greedy Gulch, despite 
an even larger vocabularly, andhas 
a score but no hint feature. 

It shares with the first program 
some poor spelling, although Phipps 
Associates is by no means the only 
culprit where that is concerned. 

Magic Mountain has witches, 
wizards and spells, and an assort- 
ment of mystified objects. It also has 
a maze which, as usual, we 
discovered very quickly. It needed a 
solid guilt-ridden hour of cheating to 
get out, despite using one of the hints 
available in the form of cryptic 
crossword-type clues. All three pro- 
grams are excellent Adventures 
and at £5.95 complete they are un- 
doubtedly the best value for money 
of ail the Adventures we have seen 
so far, 

Artie Computing advertises three 
Adventures, with the rather unin- 
spired titles of A, B and C, They are 
written in machine code and seem to 
be from the same original master 
pr og r a m , so we can pr obably expect 
more adventures in the future. 

Adventure A appears to be 12 i/iK 
long but on closer inspection a fair 
amount of this seems to be empty. It 
has about 20 locations, a similar 
number of objects, and along with 
the other Artie games, a large 
vocabulary of more than 100 words, 

The setting is an alien planet 
which you arc trying to leave, and 
there is a green man to deal with, a 
spaceship to find, and even a com- 
puter — they are everywhere. 
Unlike the other two games, you 
cannot save your present position to 
return later. 

Adventure B is set in an Inca tem- 
ple, is 1 1 K long and is the only one of 
the three to give you a score. For 
what it is worth, ours never went 
above zero. This game has 50 loca- 
tions wilh short descriptions and 
more than 25 objects, not including 
the treasures, which, as in all the 
Arlic games, need to be used at the 
proper time and in the proper com- 
bination to be useful. 

There were some difficulties with 
this game. It was sometimes very 
strict about the word required at a 
certain point; for example, you 
cannot go "Up" the stairs, they must 
be ^Climbed". 

The 13K Adventure C is the 
biggest of the three and is set on an 
alien spaceship. The object is to 
press a control button somewhere 
which will release your ship from 
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the fiendish Gravitron Beam and 
allow vou to escapB. The program 
contains more than 35 locations and 
40 objGcts, and is on two levels 
separated by a hidden door. Despite 
having spent hours exploring and 
manipulating objects on the firsl 
level, we sUll have not been able to 
break through. 

Having cheated furiously we 
know that, apart from the control 
button, the other level contains 
more rooms and objects and a 
distinctly X-rated Android we 
would like to meet. 

All three programs respond to 
"Help", although rarely helpfully, 
and '*R" repeats the room 
description. 

Despite the targe vocabulary, the 
response time is, to all intents and 
purposes, instanlanoous, which 
makes a difficult and frustrating 
adventure easier to bear. 

All the programs use the Artie 
keyboard scanning routine, which 
means that there is no reponse to the 
break key. The only way we have 
found to stop the programs, so that 
we could make a security copy, is by 
entering three or four Newlines and 
then a complete line of letters which 
overloads the display file and stops 
the program with a "5" errorn 

Having done that, we discovered 
that the instructions for Adventure 
C had the name of the program 
wrong. The filename is ADVENT C, 
not ADVENT as stated. 

At £5, £7 and £7 for A, B and C 
respectively, Ihey are all good 
value and will take many, many 
hours to master. 

Catacombs from J K Greye is an 
all-graphics-real-timo game, There 
is no chance of having to think about 
where to go next on this one, as your 
strength steadily drops whether or 
not you are doing anything. 

As you move around using the 
standard cursor controls, the sur- 
rounding area is revealed. Each 
level of the catacombs comprises a 
random set of inter-connected 
rooms containing random amounts 
of food, F, gold. £ , and monsters — O 
for Ore, D for Dragon, Depending on 
your strength you can either fight 
the monsters or run away and, if 
necessary, you can even tunnel 
through the walls ■ 

The program is written in 9V2K 
Basic and 2K of machine code. 
EtespilG the machine code, the game 
takes more than two minutes to set 
up. Something else to watch for is 




the Exit, X. If you go through it you 
have a two-minute wait for the next 
level to be set up. 

This is a nicely-done graphics 
game with your strength and score, 
the amount of gold you have 
amassed, shown on-screen. At £5- 95 
it is a little expensive and would be 
greatly improved if the setting-up 
could be converted to machine code, 
since beginners may find the 
setting-up lasts longer than the 
game. 

We have to admit that the Giltrole 
Nasty Mountain nearly had us 
beaten. After playing the game, 
studying the listing, and cheating 
furiously, we finally managed to get 
out with a score rated as "aw^ful". 

The idea is to cross a mountain via 
a set of seven logically-connected 
caves, Your tortuous path from one 
cave to the next is shown graphic- 
ally, and the caves may contain 
objects, mainly edible, such as 
apples and carrots. The nasties are 
not all that fearsome, being rabbits 
and chickens, but they have to be 
treated in the proper way if you 
want to get anywhere. 

The program is written in 12K of 
Basic and runs at a gentle pace. 



Movement and picking-up objects 
can be done with whole words or 
abbreviations if preferred but you 
are told your score only if you 
manage to get out. Yon can enter 
"Help" if you get stuck but all that 
happens is that the program deter- 
mines whether or not it is still possi- 
ble for you to escape, which is 
scarcely helpful. 

This is a well-presented logical 
Adventure and £4.95 is a fair price. 

Philip Joy*3 non-graphics 
Cathedral Adventure is written in 
15K of Basic and describes more 
parts of a cathedral than we ever 
knew existed — more than 30, in 
fact. Short descriptions are given, 
sometimes including a cryptic due 
— no pun intended — and more than 
70 words are recognised, although 
the input processing routine can be 
slow, sometimes nearly 30 seconds. 

Some of the treasures which are 
scattered around may be required 
later in the adventure, although we 
have not yet got beyond the Mad 
Monk to find out. 

Plenty of invention has been used 
in working-up the locations, and 
some of the spelling, too, in this 
game, which costs £7,50, 
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Psion offers a tape with two sci-fi 
9 dven lure-style games, written in 
9K and 14K of Basic. The task facing 
the intrepid adventurer in Perilous 
Swamp is to rescue a princess and 
return safely, having fought, or 
hribed, monsters at every turn. You 
are given a map to help you and a 
new layout is produced for each 
game. 

The monsters, their strength, and 
the amount of treasure they are 
gu arding are gene r ated randomly at 
each step; you have to decide how 
much strength to use in overcoming 
them, or how much to offer as a 

bribe. 

The second Psion program. 
Sorcerers Island, is a cross between 
the first and more traditional 
Adventures. The detailed map is the 
same for each game and takes 
nearly a minute to display. There is 
a small vocabulary, move, fight, and 
so on entered as single letters, some 
objects, and even a rather 
ponderous maze. As you try to find 
the way off the island you use up 
your Life Points and hope to 
increase your Treasure Points, 

All the foregoing adventures are 
designed for the ZX-81, As yet. few 
have been converted for the 
Spectrum. One company which has 
already moved into the market is 
Avon Software, 

It has produced a game in the 
classic style for adventurers. 
Zolan's Tomb is in two parts. The 
introduction and instructions are 
loaded first and the game can be 
loaded after they have been under- 
stood. The player has to search for 
the legendary Zolan's Tomb and the 
game seems to require an intelli- 
gence of near genius level to be 
solved. 

Abersofl, 7, Maesaf alien. Bow Street, Dyfed 

SY24 5BA, 

Artie Computiiigt 396, James Reckitt A%'enue, 

HuH HUe 01 A. 

Bug-Byle, 98-100. Ths Albany, Old Hall 

Street. Liverpool L3 9EP. 

Giltrole, PO Bdx 50, Rugby, Warwickshire 

CV21 4DH. 

I K Gieye, 16 Park Street, Bath, Avon BAl 

2TE- 

Ellld«rbay Ltd. 8-10, Parkway. Regents Park, 

LDndun NVt^l 7 A. 

Pfaillp Joy, 130, Rushgreen Road. Romford, 

Essex. 

Fhipps A9S4Kiate», 99, East Street, Epsom, 

Surrey KTl 7 lEA. 

Psion Computers, 20. Clifton Ccnurt. Maida 

Vale, London NWS 8HT. 

SertDDS Software, 7, WoodaideRofid, Bickley, 

Kent BFl 2ES, 

Shupaoa Software, 21, Tuttles Lane W^^t, 

Wymnndham, NorfoUt, 



Phil Garrett assess toolkits 

Adding polish to 



rough programs 



THERE ARE two types of pro- 
gramming aid and which type 
you use will depend on 
whether you want to write in Basic 
or machine code. Toolkit routines 
provide a series of machine code 
programs to execute such oper- 
ations as line re-numbering, scroll 
left and right on the screen, and to 
indicate to the user how much 
memory remains. They provide ex- 
tent! ons to the Basic language. 
Assemblers, diss ass amblers and 
machine code editors are examples 
of the other types of programming 
aid. They are designed to help 
people programming in machine 
code who do not want the compli- 
cations of programming in hexa- 
decimal or looking for bugs in lists of 
numbers. 

Even a program which is a jumble 
of embedded Subroutine© and 
GOTOs every other statement looks 
well-planned when all the line 
numbers increase in tens. Re- 
numbering is probably the main 
reason for the purchase of a toolkit 
program and is the only function 
included in every one at which we 
looked. The range of other functions 
offered is very wide and some of 
Ihem seem to have been put in just to 
make a program appear more sub- 
stantial, rather than because they 
are useful. 

Hews on Consultants offers two 
programs, a straightforward 
Renumber and a more sophisticated 
Toolkit. Both can be used on ZX-flls 
with either the standard 16K RAM 
or with the increasingly-popular 
48K and 64K RAM packs. They 
require the user to re-set RAMTOP 
before the program is loaded, which 
can be annoying, especially when 
you forget to do it. 

Renumber takes IK and a USR 
call re-numbers your Basic program 
in steps of five, starting from 5, 
Other values for the step size and 
starting number can be POXEd in 
and it will always re-number to the 
end of the program. The routine 
takes about 50 seconds in Fast mode 
to re-number 5K of Basic. 




A problem with which all the re- 
numbering programs have to cope 
somehow is the very useful but very 
non-standard Sinclair GOTO — and 
GOSUB. The GOTO 1000 + 100* A 
and GOSUB X are seen in few, if any, 
other dialects of Basic, and are too 
sophisticated for a re-numbering 
program to cope with, so have to be 
tinkered with afterwards. 

Another non-standard feature is 
the jump to a non-existent line 
number; Sinclair Basic simply con- 
tinues looking until it finds a line, 
whereas most Basics will stop with 
an error if the line does not exist, A 
measure of the usefulness of a re- 
numbering program is what assis- 
tance it gives to the programmer in 
resolving those difficulties. 

To return to the Hewson 
Renumber, computed GOTOs and 
jumps to non-existent lines are high- 
lighted in reverse video after re- 
numbering. The arithmetic expres- 
sions — e.g., GOSUB 1000+ INT 
(10*RND + 1] — can appear rather 
distorted, so it would be as well to 
have a copy of the original program 
to which to refer. 

Hewson 's Programmers' Toolkit 
requires 3K above RAMTOP and in- 
cludes routines to copy or delete 
blocks of Basic lines and a number 
of machine code monitor functions. 
The re-number works in much the 
same way as the previous program, 
except that an end number can also 
be given; the numbers are prompted 
for, rather than having to be POKEd 
in. The Toolkit seems to consist 
mainl y of I ines of Basic st arting from 
9000, which are added to your Basic 
program with a USR call RUN 9000 
will then run the Toolkit, which dis- 
plays a menu of functions. There is a 
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hexadecimal loader and lister and a 
routine to copy bytes from one place 
to another. 

More useful are the functions 
which can display the line numbers 
of lines containing a particular 
string of characters or tokens you 
want to find — e.g., computed 
GOTOs — and REPLACE, which 
allows a string of characters to be 
exchanged for another of equal 
length. Both routines are slow to 
execute. 

The program is not very robust; 
the hex lister did not work, the re- 
number duplicated line numbers 
when the increment was set too 
large, the program crashed several 
times. The instructions for both pro- 
grams are brief, but adequate, 
Renumber costs £4,95 and 
Programmers' Toolkit £6.50. 

The JRS Software Toolkit also 
requires the user to re-set R AMTOP 
and takes IK. A great deal has been 
packed into that IK but ease of use 
seems to have fallen by the waysiden 
The re-number requires all state- 
ments such as GOTO 25 to be 
changed to GOTO 0025 before it will 
work. Computed GOTOs and jumps 
to non-existent lines are ignored 
completely. Starting line and incre- 
ment can be changed with POKEs 
and the routine needed eight seconds 
to re-number 5K. 

There is a search-and-list 
function which could be used to find 
all occurrences of GOTOs and 
GOSUBs, so that they could be 
changed to the required format. 
There are also search and replace 
and memory-left routines, plus three 
graphics routines, Hypergraphics 
mode alters the start address of the 
ZX-61 ROM character table and 
produces interesting but useless 
effects J Fill fills a specified number 
of lines with a chosen character; 
and Reverse inverts as many lines 
on the screen as required. 

At £4.95 the program demands a 
great deal of care and effort from 
the user, which surely is not the 
purpose for which utility programs 
are intended. 

The ACS Software Progstore 
allows a small — fewer than 2,750 
bytes — Basic program to be stored 
above RAMTQP. The program can 
then be called, with USR, and acts 
rather like a subroutine. Any varia- 
bles used in the stored program 
must already exist. 

On the other side of the tape are 




four small Toolkit programs which 
can be used with Progstore, 
Hexloeder and Hexlister are 
obviously fillers and a waste of time; 
no addresses are shown, so it is diffi- 
cult to interpret what appears on 
the screen, Progmod-l allows larger 
programs to be stored above 
RAMTOP by modifying Progstore. 
Renumber works only in steps of 10 
from line 10 and, incredibly, the 
entire program will crash — if it en- 
counters a computed GOTO — or 
jump to a non-existent line number. 

The other ACS cassette contains 
Progmerge, which allows all or pari 
of a Basic program to be stored 
above RAMTOP and then merged 
with a second program, the whole 
lot then being re-numbered. The in- 
structions did not indicate what size 
of program could be stored and a 3K 
program was too big. 

The ACS assembler and dis- 
assembler programs are 
impressive, so the poor quality of its 
re-number routine is surprising. It 
can be used only with the utmost 
care. The instructions are clear, 
vrith helpful examples. Progstore/ 
Toolkit costs £7.50. and Progmerge 
E5,50. 

ACS, however, has now produced 
Progmerge [version two) which is 
said to have overcome the problems. 
The program costs £S.50 and any- 
one with the first version who wants 
it updating can have it done by ACS 
at a cost of £1 plus 25 pence for 
postage and packing. 

At4K, the dK'tronicsZXED toolkit 
is bigger than the others and re-sets 
RAMTOP automatically. The pro- 
gram is controlled from six lines of 



Basic 9990-9996 which are added to 
your program with a USR call; RUN 
9990 starts the toolkit and gives an 
inverse E prompt, waiting for one of 
1 1 commands. Whichever is chosen, 
full prompts are given and, if any- 
thing goes wrong, 10 special error 
codes will identify why and where it 
happened. 

Renumber prompts for start and 
end line numbers, new base and 
increment, It then looks through the 
Basic and if it encounters a com- 
puted GOTO it will stop with report 
"Q/line no,". The user can then 
insert a REM into the offending line 
and continue with the re-number- 
ing. Impressively, jumps to non- 
existent line numbers will be re- 
numbered correctly, e.g., 5 REM 15 
REM 25 GOTO 10 will become 10 
REM 20 REM 30 GOTO 20, It took 
less than one second to re-number 
5K of Basic. 

Find will display the lines — not 
just the line numbers — containing a 
specified string, so it can be used to 
find the REM GOTO X lines after re- 
numbering, and Alter will replace a 
string, Blocks of lines can be copied, 
moved or deleted, stored above 
RAMTOP and reinserted into 
another program. Bytes tells you the 
amount of free memory remaining. 

It is a most impressive program, 
fast in execution, with clear and full 
instructions and helpful error 
codes. At E6.95 for the cassette 
version and £9.95 for an EPROM 
version, it stands out from the rest of 
the field. 

Judging by the popularity of 
Space Invader-type arcade games 
for the ZX-81, and of books such as 
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Toni Baker's Mastering machine 
code on your ZX-dl, it seems that 
ZXai owners want not only lo run 
machine code programs but write 
them, too. 

Bug-BytGB ZXAS assembler is in 
5K of machine code, with a few lines 
of Basic to operate it. The program 
re-sets RAMTOP automatically and 
loads itself above it, so that assem- 
bler source programs can be loaded 
and saved separately. Lines of 
mnemonics are en I o red in REM 
statements, with multiple instruc- 
tions allowed^ provided they are 
separated by semi-colons. Up to 256 
labels can he used in the form :L0 to 
;L255, and comments may be placed 
after a "*". Full-stops are used 
instead of commas — e,g,, LD A.H ^ 
which makes typing instructions 
easier and nmnbers may be entered 
in decimal or hex. When the assem- 
bler is run, you are prompted for the 
starting address for the resuUmg 
machine code. 

It is worth using a REM statement 
at the start of the program and 
compiling the machine code from 
16514, The assembler code is then 
displayed on the screen in the 
format source line number; address 
(in hex); opcode and data (in hex]; 
Zr80 mnemonic. If there is an error, 
the assembler stops with an error 
code, so it is not difficult to build a 
syntactically-correct source 
program. 

There is at least one bug in ZXAS; 
the SUB A,n instruction does not 
work but it can be replaced by AND 
A; SBC A,n which does the same. 
ZXAS is a remarkable program and 
is excellent value at £5. 

The other ZX-81 assemblers are 
produced by ACS Software and 



Artie Computing, The ACS one is 
similar to ZXAS in size and 
operation, with instructions 
entered in REM statements and 
labels available in the form 
Q.1:Q.255:. 

Data must be entered in decimal 
rather than hex and there is a useful 
DFB function which allows you to 
specify the contents of a particular 
byte during assembly, so you can 
have messages embedded in your 
machine code. 

The assembled hsting display is 
slightly different from 2:XAS; you 
are given the decimal address, hex 
op-code and data, and then the 
mnemonic. 

The ACS assembler is also 
excellent value at £5-50 and the use 
of either this program or ZXAS is the 
single biggest step to proficiency in 
machine code programming. 

Neither program sets out to teach 
assembler, so a book will also be 
needed. The thorough but expensive 
Programming the Z-80 by Rodney 
Zaks is recommended but there are 
now several books available 
specifically for machine code pro- 
gramming on the ZX-81. 

The ZX Assembler from Artie 
Computing provides an easy intro- 
duction to writing machine code 
routines for the ZX-81. The package 
includes a glossy manual which 
takes the beginner through the 
various operations of the program 
and includes a reading list of recom- 
mended books. The program com- 
piles the Zr-80 op-codes of the user 
program from REM statements. 
Ordinary text which is to be printed 
on the screen can be written 
directly into the code to be 
assembled and will he turned auto- 
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matically into hexadecimal. Dis- 
assemblers convert machine code 
into mnemonics, making it easier to 
analyse and amend. The ACS disas- 
sembler can be used at the same 
time as its assembler and provides 
mnemonic listings in the same 
format. All addresses are shown in 
decimal and destination addresses 
are shown for relative jumps rather 
than the displacement, which is an 
excellent idea. 

All the other disassemblers have 
additional features to assist with 
editing and debugging machine 
code. Campbell Systems 4K dis- 
assembler uses plenty of Basic and 
its machine code occupies the 16514 
onwards area of RAM, It has a 
handy facility to step backwards 
and displays contents in hex, with 
addresses and mnemonics in 
decimah 

You cannot dump direct to the 
printer and you have to use the 
break key to return to Basic. 
Machine code can he entered and 
individual bytes changed, using hex. 
This program, price £4, has been 
available since June, 1981 and has 
perhaps been superseded by some 
of the others on the market. 

The Aylesbury ZX Computer Qub 
has decided courageously to enter 
the software fray with its dis- 
assembler. It is a very large pro- 
gram (14K) and runs a little slower 
than the others. The display, which 
can go to screen, printer, or both, is 
unusual; addresses, contents and 
mnemonic data are given in both hex 
and decimal and the display allows 
one line for each byte. There is also 
a facility to enter machine code 
from address 30000 in either hex or 
decimal or an Edit function to alter a 
byte or copy a block of bytes from 
one area of RAM to another. It is 
good value at £3,50 plus 50 pence for 
postage and packing, 

Bug-Byte ZXDB disassembler can 
be used in conjunction with its ZXAS 
assembler and occupies 4K from 
address 16514. It works entirely in 
hex and does not dump to the 
printer, although you can circum- 
vent that by disassembling 12 lines 
or so, then calling 086 9H, which is 
the Sinclair ROM COPY subroutine. 

Another disadvantage is that 
some of the mnemonics belong to the 
8080 rather than the Z^O, e.g., LD 
A* (HL) appears as LD A,M. It has a 
very large number of sophisticated 
monitor functions, so it is included 
in the monitors. ZXDB costs £6.50. 
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MicroGen Debug is also a 
disassemblGr with some monitor 
functions, worJcs entirely in hex, and 
can be used with a printer. Care has 
to be taken when transferring from 
Basic to Debug and back, or the 
ZX-fil will crash. The monitor 
display is impressive, although 
more detailed instructions would 
have been helpful. The program 
lives above RAMTOP, which it re- 
sets automatically, and costs £3.95. 

ACS Debug can be used in con- 
junction with the ACS assembler 
and disassembler to provide a com- 
pLete, if rather expensive, machine 
code writing package, ll stores 
above RAMTOP, uses decimal 
numbers only, and does not dump to 
the printer. Once again, it costs 
£5,50. 

The Picturesque ZX-MC is 
another sophisticated monitor; it is 
rather like a separate operating 
system. You cannot use it with any 
existing machine code programs, as 
it uses low memory and has its own 
stack in high memory. It has its own 
loading and saving routines which 
operate at twice the speed of theZX- 
81. The program is complete with a 
comprehensive manual for E7.50 
but its incompatibility with other 
programs seems to be a serious 
disadvantage. 

The Taurus Machine Code 
Monitor is placed above RAMTOP 
and is available as a cassette and 
also in EPROM form as part of its 
16K RAM pack system. With the 
latter you can switch from 1 4K RAM 
plus 2K monitor to the full 16K RAM, 
Apart from the usual functions, it 
has a helpful hex calculator and a 
faciUty to create REM statements of 
any length. It also has a compre- 
hensive manual at £7.50 in cassette 
form, and the RAM-pack system 
costs £46. 

ACS has also produced an 
assembler and dissasaembler for 
the Spectrum. The assembler is 
Ultraviolet. It contains the usual 
functions of an assembler and 
pseudo-instructions including a 
routine to insert ASCII characters 
in a specified region of memory. The 
program also allows the use of 
labels to refer to memory locations 
to which a user may wish a machine 
code program to branch. The 
program is very easy to use and 
should cause no difficulty for 
anyone who has just started to learn 
about machine code programming 
on the Spectrum, 



Infrared is a diss assembler, also 
from ACS. The program is just a dis- 
sassembler and includes no 
routines which could help a user 
debug machine code programs. 

Picturesque was one of the first 
companies to offer a Spectrum 
machine code monitor. It includes 
dissassembly and debugging 
routines and can be used on a 16K 
and 48K Spectrum. The program 
will dissassemble any area of 
memory, including the Basic ROM. 
The ZX printer can be used with i I to 
print-out disss ssembled code and 
lists of hexidecimal numbers. The 
monitor can also be used to display 
the CPU regis lers after a breakpoint 
has been made in the machine code 
routine. That will show the state of 
the registers after certain 
operations have been performed on 
them and is useful when debugging 
a program. When Picturesque 
releases an assembler which can be 
used with the monitor^ the user will 
have a very powerful machine code 
writing tool. 
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Education uses 

Low-cost 
teaching 



Sinclair Research has succeeded 
in its campaign for inclusion in 
the Micros in Schools Scheme, 
The Government funding scheme is 
intended to encourage the introduc- 
tion of computer power to schools at a 
fast but sensible rale. Restricted 
previously to secondary schools and 
involving only the BBC micro and the 
Research Machines 380-Z, the 
scheme is to l>e extended to primary 
level and to include the Spectrum. 

The MIS scheme has always had its 
critics, among whom are, of course, 
Sinclair users. It has been claimed 
frequently by teachers that, despite 
the exclusion of Sinclair from the 
original scheme, there are more 
ZX-81 s in use in schools than all other 
micros combined. 

Cost is the reason as much as 
anything else; one can buy six ZXs for 
the price of the cheapest version of 
the machines in the scheme. 

The inclusion of the Spectrum in 
the Cover mnent list of machines ap- 
proved for support in primary schools 
is, of course, a victory for Sinclair and 
a recognition of commonsense 
arguments* 

If that implies that Sinclair micros 
are not suited to use at secondary 
level and above, that implication can 
be refuted by looking at the educa- 
tional uses of micros at all levels. The 
question to air musl simply be 
whether the ZX range can cope with 
educational needs. If the machines 
can, their remarkable cheapness is 
an added bonus, in that several can 
be used instead of one larger 
machine. 

Educational uses can be 
broken.-down into a number of 
categories: 

Computer awareness — the aim 
being to maximise familiarity with 
computers, their use, their usos and 
their abuses. Many schools include at 
least a few hours of such work in 
general courses followed by all 
pupils. 

Computer studies — the use of com- 
puter hardware as the apparatus of 
the formal examination-orientated 
computer science teaching. 
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Computer-assisted learning — in 
which computer power is one of the 
many resources available for 
maximally-effective teaching in most 
subjects. 

Administration — with the com- 
puter aiding the general running of a 
school, as in Ihe case of any other 
business. 

Data capture and process control 
— again helping, as in any other rele- 
vant business, with equipment inter- 
facing. 

Computer awareness concerns the 
provision of courses and experience 
designed to make aJl future citizens 
faniihar with computers and their 
strengths and weaknesses^ It is surely 
potentially the most important aspect 
of work in primary schools, as well as 
at secondary level; all other applica- 
tions affect only the minority o( pupils 
but this is essential for everyone. 

It is also important in the sense that 
it can, and must, involve a large pro- 
portion of the staff of a school; a I the 
moment there are surprisingly few 
teachers who know much about com- 
puters. 

Computer awareness almost ex- 
plicitly excludes hands-on experience 
and programming skills. Many 
schools with no computer power 
available have developed successful 
schemes of ibis nature in the last few 
years> It is a pity that happens and 
now there is no need to teach about 
computers without showing one in 
use. 

Which one to show in use? The IK 
ZX-81 may be programmed to 



emulate every aspect of computing 
one may wish to discuss in 
awareness classes. The 16K ZX-81 
or Spectrum, with printer^ can do so 
even better and in more depth but 
the programs need more effort to 
write. 

Courses of that level need to deal 
with such things as the principles of 
data processing, the databank, 
number-crunching, interfacing. 
Computing in situations such as 
hotel bookingt banking, office work 
and the laboratory can all be 
modelled adequately and cheaply 
by the ZX micros. 

Perhaps the best way of 
consolidating computer awareness 
is for the majority of teachers to use 
computers as a resource in their 
teaching. 

That takes us to the vitally 
important area of computer- 
assisted learning. The success and 
significance of Sinclair micros may 
be gauged from the facts: 

There are about 25 software 
houses specialising in ZX learning 
products; two of them, AVG 
Software and Rose Casselles, are 
well-established and successful. 

The educational MUSE software 
Library — administered by EZUG — 
contains some 50 ZX cassettes — 
after only six months more than are 
available for any other micro. 

The first software and the first 
publication in the Spectrum market 
were both for education, both from 
AVC Software. 

The majority of those products 




can be classified as computer-aided 
learning material; between them 
they offer assistance in 12 school 
subjects. EZUG has estimated that a 
complete library of CAL programs 
covering the needs of children aged 
from five to 16 would need to contain 
upwards of 5,000 titles. 

Any assessment of the validity of 
a given micro for education must 
rest in particular on its ability to 
cope with the formal needs of formal 
computing courses at CSE level and 
above* 

Those needs are two-fold. First, 
the students have to undertake a 
fairly lengthy programming project, 
assessed as up to one-quarter of the 
marks for the examination. Second, 
they must have equipment available 
with which they can practise and 
explore the various concepts 
studied. 

There is little difficulty with the 
project; the student must 
demonstrate his programming abili- 
ty and that will be restricted, to 
some extent, whatever machine he 
uses. This year, for the first time, 
ZX-BlE have been used for com- 
puting projects even at advanced 
level. 

The equipment involved needs to be 
easy to use and readily-available and 
mus t include a printer. The ZX is by far 
the best in that c ontext as it meets the 
requirements so cheaply that schools 
can readily have a fair number of 
keyboards avaUabie. The aim must be 
at least one between each two 
students- 

If one spends money on 21Xs for for- 
mal s chool proj ec ts , one mus t be su re 
that they also meet the needs of the 
theoretical components of the course. 
TheZX-Bl is only just about suitable 
there. Its major lack is the ability to 
handle files meaningfully but its omis- 
sion of direct READ . . , DATA, 
arguably unnecessary in real life but 
part of school syllabuses, and easy en- 
try at machine-code level have also 
been quoted as precluding its effective 
use, 

The ZX-Bl can emulate those 
facilities adequately enough to a How 
the necessary demonstration and ex- 
ploration. Certainly many schools had 
no choice but to use this micro as the 
basis of much, if not all, of their prac- 
tical work. 

Much closer now is the dawning 
of Compute r-Assis ted Freedom in 
education. Thanks to Sinclair, CAF 
may soon be a reality. 
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Dave Sayers looks at educational software 

Helping brighten 
school days 




THE NUMBER OF micro- 
computers in schools is grow- 
ing rapidly in both the secon- 
dary and primary sectors. The 
increase in the use of micros in 
education has been stimulated by 
two things — the part funding of the 
purchase of computers by the 
Department of Education and 
Science and the many keen and 
interested heads of school and 
teachers who have introduced com- 
puting into their classrooms, often 
using their own machines end 
programs. 

Yet there lies the irony; while 
machines were being bought there 
was little or no software available 
commercially which was written 
specifically for school use. The 
programs reviewed show that the 
need for software has been recog- 
nised and is being filled. 

There are several points which 



have to be borne in mind; loading the 
programs has to be made as simple 
as possible and Instructions should 
be clear and concise, in booklet form 
where necessary, with an explan- 
ation of what the program does and 
how it is operated, since instruc- 
tions included as text are often 
sparse and uninformative. 

The programs should run without 
bugs, use graphics if possible, and 
have interesting content together 
with excellent erroMrapping. 

Rose Cassettes sent six tapes for 
review. Junior Maths 1 and Z, Junior 
Enghsh 1 and 2, Champion Quiz and 
Arithmetic for the under-eights. 
funior English 1 and 2, Champion 
Quia and Arithmetic for the under- 
eights. Junior English 1 and 
Champion Quiz are all quiz-type 
programs and, as such, because of 
the limited content and vocabulary, 
largely unsuitable for regular class- 



room use. Champion Quiz, however, 
is better than most of its type. Junior 
Maths 1 includes long multiplication 
and division, fractions 1 and 2 and 
two other programs. The level set is 
difficult but children are taken 
through each stage of working the 
answer. 

Junior Maths 2 includes areas, 
perimeters, sets and Venn dia- 
grams, as well as two other pro- 
grams. The standard of the tape is 
really very high, with good diagrams 
and instructions. It was, moreover, 
a winner with children. 

Arithmetic for the under-eights is 
a superb cassette, dealing with 
addition, subtraction, multipli- 
cation and division. The level can be 
set at unitsi tens and units; or 
hundreds » tens and units. The 
numbers are shown in large charac- 
ters, well-suited to a classroom 
monitor, and carrying is illustrated 
on-screen, in stages. A really good, 
worthwhile tape for classroom use, 
well put together and, like all the 
Rose software, properly error- 
trapped. 

Junior Maths 1 and 2 and 
Arithmetic for the under-eights look 
like essential buys for any school 
using the ZX-81 in the classroom. It 
is hoped they will also be available 
for the Spectrum, too. The tapes cost 
E4.50 each and each cassette runs 
itself from loading. 

The Fun to Learn cassettes, avail- 
able from W H Smith and direct 
from Sinclair by post at £6.95 per 
cassette, were the next to be ex- 
amined. Eight titles were reviewed. 
English literature 1 and 2, History 1, 
Mathematics 1, Music 1, inventions 
1, Spelling 1 and Geography 1. 

Spelling 1 is an interesting idea 
which unfortunately is not suitable 
for school use. Words are played 
from tape, listened to by the child 
and the child's spelling of the word 
is checked by the computer. The 
only trouble is that there are too 
many sets of words on each side of 
the cassette, 15 to be precise, and 
the time involved in searching for 
sets, as well as the fixed nature of 
the words, renders it unsuitable for 
schools. Nevertheless, any parent 
interested in helping a child with 
spelling should consider it. 

Geography 1 is very good indeed, 
with two programs — cities and 
countries in Europe and towns in 
England and Wales, When run, the 
relevant maps appear, although 
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borders in Europe are not marked. 
An atlas would help. The children 
enjoyed it and it seemed useful to 
them, as it can teach them as well as 
quiz them. 

Mathematics 1 is a fairly ordin- 
ary mathematics tester. The Rose 
cassettes do the same job better, we 
feel, although this one deals with 
decimals as welL 

Apart from Spelling 1 , Geography 
1 and Maths 1, the other programs 
are simple quiaaes. That again ren- 
ders them, on account of content 
and age level* unsuitable for 
schools. Geography 1 is very good 
value for money and highly-recom- 
mended. All the programs were well 
error-trapped, although they did not 
run themselves from loading. 

ZX-ai Software, published by 
Brian Negus of 19 Westfield Drive, 
Loughbrough, Leics, LEll 3QJ, has 
three music teaching cassettes on 
offer. 

The cassettes were well error- 
trapped, two of them dealing with 
the various clefs and the third with 
beats and note timeSn The four clef 
programs cover alto and tenor/hass 
and treble. When run, notes appear 
one at a time on a short bar, which is 
suitably large for use on a classroom 
men itor;thegraphicsare very good . 
The children are then quizzed on the 
notes shown. A help facility is 
included. 

Beats aims to teach children rhy- 
thm by having them follow moving 
graphics. In mystery beats the 
graphics are static and the children 
have to discover the beat for 
themselves. 

As in Arithmetic for the under- 
eights, the large graphics fit these 
programs well for use in front of a 
class. At £12 for three they must 
rank as good value, essentia) for 
music teachers. They also run 
themselves from loading, a good 
feature. Negus informs us that the 
programs will soon be available for 
the Spectrum, 

AVC Software of PO Box 415, 
Harborne, Birmingham, B17 9TT 
submitted two programs for review. 
Tables Countdown and Geography 
Hangperson, at £3 per program. The 
programs are claimed to be 
completely error-trapped but one 
girl still managed to crash one when 
she typed RUN NEWLINE instead of 
GOTO 50. That was because, in 
using RUN, she cleared the 
variables loaded from the tape, AVC 
should reconsider that part of its 



programming policy, as one has to 
re-load the program to re-start it. 

Tables Countdown is slightly 
expensive for what it does, as the 
Rose cassette arithmetic for the 
under-eights offers four programs 
of better presentation for E4.50, 
although a simple graphics reward 
is included. It tests the four rules, 
without help, at four levels of 
difficulty. 

Geography Hangperson tests 
knowledge of locations in the British 
Isles with the aid of graphics clues. 
The locations are not well-thought- 
out and the contents of the program 
are limited but the clues are 
amazing — *Ts there a town that 
makes frisbees. Sir? It looks like a 
man with his head on the wrong way 




round". 

We cannot recommend either of 
those two programs for school use. 
There are better programs avail- 
able and at lower cost. Although the 
AVC programs can produce a print- 
out of scores, so can the Rose 
software, of which the children 
thought very highly. 

Solent Software Engineering Ltd, 
of Brookuale, Waterworks Road, 
Otterbourne, Winchester S02 2DP 
produces the Zeta range of 
educational software, which Solent 
states has been fully-tested and 
developed by middle school 
teachers in Hampshire. 

Eight titles were provided for 
review, on high-quality cassettes 
which ensured first-time loads; 16K 
RAM is required. 

Each program is literature- 
supported with comprehensive 
operating instructions, a descrip- 
tion of the game, how it works, what 
it does, and how to re-start it after a 
break. Full marks for such a good 



documentation. Graphs draws bar 
charts of the class birthdays. It ran 
well and, like all the other Zeta 
programs, is very robust. We would, 
however, have liked to see a more 
general graph-drawing program, 
with provision for copying the 
results to a printer. 

Depth Charge and Zilog are 
ordered triple (X,Y,Z) and ordered 
pair (X,Y} co-ordinate games. In 
Depth Charge, a submarine has to 
be hunted while in Zilog an incoming 
space-ship must be destroyed. 

Spell Invaders tests words set by 
a teacher, up to a limit of 10. A word 
is displayed, then blanked-oui; the 
child has to "spell" it by shooting 
letters of the alphabet, Space 
Invaders style. Three incorrect 
letters only are allowed. 

It is a very good game, which 
would have been even better with 
some means of printing-out a 
certificate with name, score and 
words tested on it. 

Oxo-, Oxox and Oxo +■ are simple 
mathematics games based on 
noughts and crosses, with sums 
displayed on the board, two 
children playing against each other 
to win the game by solving the 
problems and thus getting a row of 
their symbols, 

Reaction Test is a computer 
familiarisation game in which 
letters are displayed and the 
appropriate keyboard letter has to 
be pressed- The response of the 
children is timed. 

At £5.75 p each, or E4Z the set, 
they may seem a Httle expensive. 
That is not so. Solent Software 
states in its literature that *'where 
the original purchaser is a school or 
college, additional copies of the 
programs may be made for use on 
other computers only within the 
said school or college." 

Considering that they worked 
well, and taught specific things, the 
set of programs would be a good 
addition to the software library of 
any school, particularly as you 
would not have to reply on only the 
one set of tapes; 

Loading in all cases was first- 
class and proves that good cassettes 
are vital for easy loading. Cheap 
tapes will not suffice. Apart from 
the tapes from Solent, instructions 
were poor for all the programs we 
reviewed. Educational software 
should be supported by 
comprehensive instructions in 
booklet form. 
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Mike Salem on business uses 

ZX-81 could be 
in good company 



BOTH SINCLAIR computers, 
the ZX-81 and the Spectrum, 
are classified as home com- 
puters. They are good for playing 
games and learning the rudiments of 
progtamming but have little to offer 
anyone who wishes to meke more 
serious use of a machine. 

While not having the power of 
other micros. Me the Apple or the 
Commodore Pet, there is a growing 
number of people who think the 
ZX-81, and now the Spectrum, have 
much to offer people who wish to use 
the machines for a practical 
purpose, like owners of small 
businesses* 

With the Spectrum only just be- 
ginning to be delivered in any num- 
bers, the business uses to which it 
has been put so far are limited- That 
is likely to change as more become 
available, when it will begin to build 
on the foundations la id by the ZX^ l . 

It is cost which attracts most 
people to the ZX-81. The minimum 
requirement for serious work is the 
ZX-81 plus at least 16K of RAM. The 
printer is extremely useful. A tele- 
vision set and a tape recorder must, 
of course, be used. Such a con- 
figuration would have cost tens of 
thousands of pounds a few years 
ago. The ZX-81 and HAM cost about 
£80. Adding the printer and 4aK of 
memory increases the cost to 
slightly less than £180. 



The main Umitations, compared 
to other micros, are that the ZX-81 
does not support data files, that the 
printer is rather basic and that the 
keyboard is inconvenient io use. In 
addition, the machine does not allow 
data to be stored on and read from 
tape. The whole program, with data, 
must be loaded and saved. 

Even if it were possible to read 
directly from a tape cassette it is 
such an inconvenient medium that it 
would be impracticable. The ZX-81 
is limited to whet it can hold in 
memory at one time. Whether that is 
a serious problem depends on the 
particular application. 

Consider, for example, the pay- 
roll of a small company. A compre- 
hensive program can he written to 
fit comfortably within 16K, with 
nothing omitted; in fact, a feature 
not to be found in payrolls on much 
more costly systems can be incor- 
porated — gross pay and 
deductions can be worked out from 
the nett pay. 

Room is left for full data on 30 em- 
ployees to be held in RAM; there is 
no need for data files of any kind. 

While that would not be suitable 
for a large company, it can save a 
small company doing payroll manu- 
ally a great deal of unnecessary 
worL Another application is a 
what-if? type of program; a sheet of 
inter-dependent data is set up and 



then the consequences of changes 
are explored. For example, the 
effects on company profits of 
different assumptions about 
inflation can be assessed. 

Despite the width of the printed 
output end the type of silver paper 
used, the quality is surprisingly 
good. It reproduces very well on an 
office copier. All the information 
which can be printed on a wider 
printer can, if necessary, be re- 
formatted to use the 32-Gharacter 
width. 

The ZX printer is not, of course, 
as good as a printer which costs 
more than the complete 4aK ZX-81 
system but it is a matter of incon- 
venience rather than impossibility. 
The graphics capability of the ZX 
printer is good. 

The keyboard is perfectly usable, 
although slow and inconvenient. 
Keyboards of conventional type can 
be bought from independent sup- 
pliers for reasonable prices. 

It is very easy to plug disc drives 
and various interfaces into a com- 
puter such as an Apple II, TheZXai 
is much more difficult to expand and 
interface. Nonetheless, many 
people are spending a great deal of 
effort on the problems and unbeliev- 
able products are appearing at un- 
believably low prices. 

The ZX-81 has a very good version 
of the Basic language. Numeric 
information is handled well; text 
information is handled better than 
by most machines, including some 
costing more than £10,000. The 
machine is small, light and very 
robust; 16K of memory goes a long 
way, as will be seen when dis- 
cussing possible apphcations; 48K 
is unbelievable. 

There have been problems with 
the interconnection between the 
ZX-81 and the RAM pack — the 
machine would suddenly go dead, 
losing all the contents of memory; 
those problems can be solved in an 
entirely satisfactory way. It is per- 
fectly feasible to operate a ZX-81 for 
24 hours a day. 

The prime advantage is, however, 
the price. 

A ZX-81 with 48K of RAM can do 
virtually everything a 48K Apple 
with printer but without discs can 
do — but compare the prices. 

The price difference extends into 
the software field ^ compare the 
price and performance of a really 
good 21X-81 program to that of a 
similar program for a more 
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expensive machine. Any compuler 
which is to be used in real appli- 
cations must be reliable. The ZX-61 
has a less Ihan perfect reputation in 
that respect but all the problems 
can be solved. 

Essential requirements for any 
computer are that ail calculations 
must he done correctly; that the con- 
tents of memory must be stored 
without being corrupted or vanish- 
ing entirely; that it must be possible 
to store programs and data reliably 
and to load programs and data gen- 
erated by a properly-set-up syslam. 

The correctness of calculations is 
almost entirely dependent on the 
program. It is possible for hardware 
design errors to occur which cause 
odd problems but they are usually 
found and corrected by the manu- 
facturer relatively soon after the 
release of a new machine. 

The ZXai had such a problem; 
early machines did things such as 3 
— 0.00000000000001 = 7 and 
0.25**2 = 3.1423844. That was 
soon corrected and the old 
machines were repaired. Even the 
giants of the computer industry are 
not free from such problems. 

Computers also have idiosyncra- 
cies which must be understood by 
programmers; many computers can 
obtain a number such as 3.9999999 
by ading 0.1 + 0.1 + ... repeatedly. 
If the program then tests whether 
the answer is 4, or takes the integer 
part, the result will not be what is 
wanted — that is the programmer's 
responsibility. 

It is easy to design a computer 
without the particular feature just 
described but that adds to the cost 
or decreases the capacity to store 
numbers. The ZX-81 has a very good 
version of Basic. The handling of 
text information, in particular, is 
better than most micros, including 
some very expensive ones. 

The integrity of data depends on 
the design of the machine and the 
reliability of components and con- 
nections. The electrical design of 
the ZX-Sl is, in general, good; it is 
vulnerable, however, as are most 
microcomputers, to strong elec- 
trical interference on the mains 
supply. 

The components used are 
generally satisfactory. The 
occasional rogue memory chip 
appears — in Sinclair and other 
computers. Usually the problem is 
intermittent. The chip is perfect 
when tested but causes trouble on 



warming-up. The presence of a 
faulty chip may be revealed by, say, 
incorrect letters appearing here 
and there in a program, or by the 
appearance of program lines which 
are not vahd Basic — invalid lines 
cannot be keyed into the ZX-81. 

In such a case, a faulty RAM pack 
usually must be exchanged or 
repaired. Rogue chips usually make 
themselves known fairly quickly. It 
is also possible for tapes to be 
produced which load perfectly with 
some recorders but which cause 
program corruption similar to that 
produced by faulty memory chips — 
or simply refuse to load — with 
others. 

That is more common with dupli- 
cated tapes than with recordings 
direct from the ZX-Sl, In the short 
term, reliability is improved by load- 
ing at the highest possible level. In 
the longer term, such tapes must 
either be re-recorded by the user or 




replaced by the supplier. The choice 
is the user*s. 

The most serious problem with 
the ZX-81 has been the sudden loss 
of all the contents of memory . That is 
due almost invariably to the con- 
nection between the ZX-81 and the 
Sinclair RAM pack. The RAM pack 
plugs into the ZX^l but has two 
feet; when the keyboard is used the 
RAM pack and the ZX-81 move 
slightly, relative to each other. One 
of the 43 connections may be inter- 
rupted momentarily, with catastro- 
phic consequences for the contents 
of memory. 

The best solution is to use a RAM 
pack which employs a tight connec- 
tor of high quaUty with gold-plated 
contacts and which does not in any 
way touch the surface supporting 
the ZX-81. 

The ZX-81 can be made to operate 
very reliably. The expense and 
trouble involved in not great — 
certainly far less than that involved 
in living with an hopelessly 
unreliable system. 



Company software 

Taking a 
firm line 

THE VARIETY of business soft- 
ware on the market for both 
ZX computers seems to be 
almost endless, as well as being 
confusing. 

It is difficult for a beginner to 
decide which program is best for 
certain applications without 
becoming too involved with the 
technicalities of the business world. 
Business programs should teach the 
user who is also a beginner, as well 
as being an aid for the hardened 
businessman, 

Hilderbay, run by Mike Salem, 
produces programs to cover a 
diverse area of business 
applications which can be used in 
the home and at work. Salem 
stresses that the programs were 
made as simple as possible to use. 

One program which would be 
useful to anybody interested in 
buying a house, taking a loan, or 
working-out VAT. is Financial Pack 
1. The cassette has three programs 
on it — Loan, Mortgage and VAT, 

Mortgage deals with bank and 
building society. It has two main 
uses. The first is seeing the effect of 
small changes in the mortgage rate 
on payments before deciding to take 
the mortgage. Second, it is possible 
to discover how much has to be paid 
in interest at the end of the month. 
The program will calculate either 
the term or the instalment of the 
mortgage, depending on what 
information is available at the time. 

The loan program will compute 
any of the terms involved in loan 
repayment — principal, interest, 
number of instalments — depending 
on the other factors available. 

With VAT you may enter prices 
with or without VAT. The program 
will display price, VAT totals, and 
VAT rate. Financial Pack 1 costs £5. 

Another program from Hilderbay 
is Budget. The program will help the 
user to keep track of expenses 
incurred during the year. It is 
possible to keep expenses under 50 
headings. 

Information on each item of 
expenditure can be entered but onJy 
the monthly running totals are kept. 
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The program will produce a bar 
chart of expenditure, budget plan, 
or difference betwQBn the budget 
plan and expenditure to date. The 
amount spent can be compared to 
the budget plan for the month. The 
program with data can be saved on 
tape in the usual way. Budget costs 
£5. 

Finally from Hilderbay there is 
Payroll. The program will keep a 
record of employees and their pay 
for a small company. Payments can 
be entered on a weekly or monthly 
basis. After entering all the em- 
ployee data and altering anything 
which needs to be changed, the 
program will calculate the present 
payroll. 

The program includes a security 
routine which allows only a person 
who knows the correct code name to 
enter the program. 

Investment on the stock market is 
becoming more and more popular. 
Micromega has produced a 
program which will keep track of a 
user's portfolio of stock and share 
investments. It is called Comp-U- 
Share. It monitors the most 
important factors measuring 
investment performance. 

Once the relevant data is entered, 
it is possible to obtain reports on 



percentage gain and loss, price- 
eernings ratio, percentage nett gain 
or loss, and totals. 

Records of shares can be indexed 
with numbers. When initiating a 
report it is possible to obtain an 
analysis of only those records which 
you desire by entering the relevant 
index numbers. 

The program stores data files 
separately so that the user does not 
have to waste time storing both 
program and variables every time 
the program is used. It is also 
possible lo verify the data stored on 
the tape Ln the same way as with the 
Spectrum, The program costs £9,95^ 

Micromega also produces a 
program to heip with income tax. It 
may not decrease the amount paid 
but it can make the business of 
filling4n a tax form simpler. The 
program will run on both the IK and 
16K versions of the ZX-81. The IK 
version is loaded in stages. 

The Income Tax package has a 
mock-up of a tax form and a user 
guide which takes you through the 
business of filling-m a form with 
your tax data step by step. The 
program has been checked by 
chartered accountants and can be 
used for the tax year ending April 5, 
1982, Income Tax costs £9,95 and 




there will be a 15 percent discount 
for updates, 

Hestacrast provides a program 
called Accounts which will be of use 
to anyone preparing accounts from 
incomplete records. The program is 
menu-driven and when a client's 
income and expenses have been 
entered satisfactorily a profit-and- 
loss account and balance sheet can 
be displayed. 

Various headings such as sales, 
stock, cash and VAT are specified in 
the program, using expense codes. 
The heading for each expense code 
can be changed to suit the user's 
purposes. The headings supplied 
take the ordinary sole trader as a 
model, Accounts is available from 
Hestacrest for £17.50, 

Vu-Calc and Vu-File are two 
programs which were commis- 
sioned by Sinclair Research and 
produced by Psion. They are easy to 
use, extremely flexible, and con- 
venient for displaying expenditure 
at the press of a button. The 
programs are part of a group of 
software cassettes sold by W H 
Smith alongside the ZX-81. 

Vu-Calc can be used to display 
such items as income, expenditure 
and tax in a table displayed on the 
TV screen. It will also perform 
celculations on the data displayed 
from formulae entered to the table. 

Vu-File can be used to store 
information such as club 
membership records, populations 
around the world, and time-tables. 
On the other side of the cassette is 
an example program which has in- 
store information on every country 
in the world. Vu-File and Vu-Calc 
are available for £7.95. 

All the programs mentioned are 
for use only on the ZX-81, except 
those from Hilderbay which are also 
available for the Spectrum. 

Almost every business 
application has been covered 
during the last year and the quality 
of it is very high — surprisingly high 
for such a small machine as the 
ZX-81. It has been proved that the 
small system many people thought 
was of no use for serious appli- 
cations is far more versatile than 
Lhey imagined. 
Hilderbay, 8-10 Parkway, Regents Park, 

London NWl 7AA. 
Micromega, 230-236 Lavender HOI. London 

SWll ILE. 
Hestacrest. PO Box 19, Leigh ton Buzzard, 

Beds LU7 ODG. 
Sinclair Research, Stanhope Road, 

Gamberley. Surrey GUI 5 3PS. 
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^wwwNOW AVAILABLE FROM J.P. GIBBONS A.I.B. 

t Author of the b«£t Banking progriains in the worid!) 



Jh9 PBS Bank Reconciliation is bslieved Xo be the fir^t such 
prDsram ta baavaitabl« fortliftSlncialir ZX'SI and ZX Spectrum. 

Jusi look at some of ris features: 

■* AutonfBtJtBJly matches bank ststement rteme with transactions 
recorded in your 'PerstMiBl Banking System'. 

* Lists ail outstanding Items su i: h as u nclaared chequfis, fu nds received 
but not advised to yo^j, Bank charges — highlights alk discrepancies. 
No more 'scratching around' to try and find out why your statemftfit 
bei^ncE! \6 dlff^r^nt ta ^vhai v<^lj eKpectied. 

* Full search facility, allowing on-screen correction of any Item. 

* Saves Snd Ujads data to and from lepe <ZX-81 version, at doublei 
speed) , Exchange dsta vvhh th« itialh PB S pr{3grarr!i . No need to save 
programs. 

* Single ksy qpfirathgn — u&os machine code tteyboard scan tor single 
letter commands IZX-St uersion). 

* Extremely easy to use. No jargon to wade through before you get 
st^rte^l. Dgrr>onstratie!fi prifigrsm included. 

* All item lisls, searches (with totals >, can be output to your ZX printer. 

* Full instructions included. 

* Unique after sale maintenance provided. 

* Operates in con>jrtcticiinf with the 'Persoinal Banking System' (full 
input artd correction fjcllitiae plue automatic pasting of standing 
orders on due d&tes and fully detailed statemertK). 

So banish the headaches, make life easter for yourself,, send E15 for iho 

Personal Banking System + PBS Bank Reconciliation end Users Manus). 

ExistFng clients need onfy send £S for the PSS Bank Reconc-Jliatlon which 

will operate with their present PSS. 
The Personal Banking System (as reviewed in papular compu tir>g weekly 
— l9t July) is avail<able separately for £9.95 far Cdssetts and user rYianijal, 

ZX-B1 PBS owners can order the Spectrum version for just £&. 

Please specify whether ^X. 81(1 BK} or ZX Spectrum (48K|, 



Guaranteed software avalLsfal^frorri 

J. P. GIBBONS A.I.B., 
14 Avalon Road, Orpington, Kent BRE 9AX 

.v^wwviiwwvv ioun pbs is neveb out of datei 'vwJ^rt/v^^WlWl 



SPECTRUM 48K : ZX81 16K 
SIX PART ADVENTURE 







THE ADVENTURE GAME THAT'S FOR REAL !!!! 
£6,000 PRUE ! FREE HIT SINGLE ! 48K ZX SPECTRUM 

dBK ZX61 VEnSIOH HOW AVAIUABl-E > 

Will yau be Ihe 1ir5! ro imnic iht Giridtr SiHXlioifl flif P< m limt! dH« S|»C5, «irt bf 

Oi*nonf1 Iniainalinna* Alviird. HrijiH flOld, liltmond jnd Ihff mui-1 yreciduS 0* !h» 

PIMANIA «ti>?f6 Mnophfwet tiirn inSn (Miiulider^, *He*fl muM meiil! n»ailntl5 
inci wri9f« 1ne Pi Man fuIk luureirie! He'ii i*lk rtnh VOL, he'n Lielrisnd you. hff'll 
txtmv fOu, He'll 9^«n i}0 1>? Hnluiy Kakrvl Anirnired carlo»ii grnphtrsi Full 
muiiCSl Kfl*-?' SuwlKMlar tnlufjT unci saiUKl: eHeCt' Inrluitcs Irce tiH smgffi 
"Pfmania", Willi iitH;ala Dv Oi" Sincliw .ind Che Pi Mwl 

ll **uii talw toy » «■*•< tn P*av. "I cmiH 1*9 ¥>»IJ -a liljtimo'! PI MANIA, 
" ihr test Fvidr>is:t !hal COfflpj!?" gBrninj h.w TQrac d< i«jf . . *" a-l¥«niurf 
iiniTKjii^srs dfBtin\i'' ^C<>^piJif'r & Viclwj Gf^inu^l 

A»inir«ltm*nt rt £!lO(4aK Sipaclj^um) C8(16K £XWl 



AuEanuli Ltd. I S [ 
S^ Osbunic Hodd 

Enijland 




BLACK CRYSTAL 

THE QUEST IS ABOUT TO BEGIN 

Tha ultimatB role-playing Bdhwntu™ for me SPECTHUM/ZX-Sl. 
Vou tan heecinie a lAjarrior, alf or wizard- cm a ■quesi lo (mi! and cise 
the- rings of creation: to dasinsy the; Blatk Cr^sial anci cJefsac tha 
Lords qI C^ac3S Held vilhin ^n pro^canrc9 lie& a land of fabu»ou^ 
treascjres arid myinical mon&csra. JouTnay through (he Wnrt of 
Befojh, explore the csEtte ol shidow*, descend into tha 
Bhaggoths lair, sc^ari^ln Iqf diAi'r'ii^ncla in the s«a of »nd but bauvsre 
(jl *sn<l sharks' Co*i(r'oni tlia Fire damon in his WmfiJe. l>*i!le 
aflainit ihe Ltjrcfa af Chaos and win ycjgr APy to ths Stac:k Crystal. 

By splilting Blaci! Ccystal irno sm programs wie can [jcovidB mo'a 
varictv ^n& i^tail tlun afiy ocher advsnture lor the £in«iBir 
Mrmiuters. 

Real time monstar battles. Supfirfc araphics;. Saivegame fBatuca. 
All s^x [H'ts are ^upCili^ Tcgether on c:assettB, boiced ivith 

SPECTRUM 48K: 180K OF PROGRAM 

IN SIX PARTS - ONLY H-SO 
ZX81 16K; OVER 100K OF PROGRAM 

IN SEVEN PARTS - OMLY £7.50 

WHY PAY MORE FOR LESS OF AN 

ADVENTURE 




To: CAR NELL SOfTWAHE, D E PT 2, 4 ST AU MTOh KO, SLOLJOH. SL21NT. 
P\i;ifXK SRriil me: Blafik CcTBiaF for iTIv', 



S-pSOIruiil 4fiK 

JX&lSK 

I encloEa'a- cheque/poslalordBrfpay^blB to C$rr>Bll ScrflW4r«J For t 
H/^ML ,,,...,- 

ADO FIESS - 



£7.50 
£7.50 



PF^OPRIETOnS: H. CARNELL, S. GALLOWAY 
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ZXS1 and Ram pack of 8K or more. 
256 X 192 psxeis. 

Hi fes display file independent ot old display ti'e 

Very fast and powerful graphics commands as extensions 
of Sinclair basic: SLOW / FAST CLS COPY PRIKT PLOT 
all extended to hi res. 

114 PLOT modes including: 

Points and various line types 
Textured triangle fill 
Absolute and relative co-ordinates 
Line drawing to points off screen 

Mixed text and graphics including PRINT et graphics 
cursor. 

User defined graphics for space invaders etc 

Screen COPY to printer 

Extensive manual, exceilent for school and home use, and 
tuH guarantee 

Arcade games available soon! 

Post to- Notting Dale Technology Centre (Ltd) 

T FL (ZX ei) 

199 Freston Road 

London WIO eTH (01-969 8942) 
Please send me board(s) ■>/; £3200 each 

+ £4 SO VAT plus 75p PiP 

I enclose Cheque/P O for 

Or I wish to pay by Access/barclay Card/Visa 

Card Number 

Name and Address (PRINT) 

Nam© , ' .-.i.s 'V-i-ii. ■ • 'I-'' 

Address • , , , ^ ; 

Credit card holder's signature. 



;.jf::.:iff 



m 



f^" 
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need the 

MOMMA 

GRAPHIC 
PLANNER 

Don't be trapped 
into designing one 
graphic at A time on 
the VDU screen, Work^ 
on 2, 4 or up to 48 
adjacent units with this quality-ptinied Graphic 
Planning Pad. Prepare your designs at home, 
on the train, at school or the office - anywhere. 

■ FuSl instnjctions ■Over 300 predesigned 
graphics to use or to spark your imagination 

■ Space to design over 2000 graphics of your 
own, ■ AH column vabcs printed to aid coding ■ Sample 
program to calculate values, POKE to memory ^"d SNfE 
■ Written for Spectrum but invaluable for any computer 
with 8 X8userdefined graphics ■ All in all the best to t>e had. 

JUio available: ZXSl/Spectmm BASiC codir^g 
sheets. Printed blue on qualitv paper for neat and precise 
program development. £2^0 bic pitp p«r lOO jhccti. 

PROXIMA GRAPHIC PLANNER PAD^^.^^.^^-- -.^^ 
PLUS 100 BASIC CODING SHEETS J^^^^^tP.UU 

Remittances to PifOKifiu Cantitui Ud. 
SdttfrA^, 23 I>cosui4( Stnctn 
London WCIHCKA. 

Piease specify exact requiretnerils. 



^.^ 




PUCKMAN FOR 16K ZX81 



BEAT THAT HIGH SCORE! 
GOBBLE THOSE DOTS 
BEFORE THOSE MEANIIES 
GOBBLE YOUl YOUR ONLY 
AIDES ARE FOUR "POWER 
PILLS" WHICH MAKE THE 
MEANIES EDIBLE, BUT 
NOT FOR LONG! 



• MACHINE CODED FOR FAST ACTION 

• extra "GOBBLER" FOR 10,000 POINTS 

• ON SCREEN SCORING 

• high score WITH 'ENTER NAME" FACILITY 
•up TO 4 PLAYERS 

AN ANNOYINGLY FRUSTRATING GAME FOR GWIYE5.9S 



FOfll6K 

ZX81 



STAY ALtVE M LONG AS PCSSISLE 1M OPEW SPACE PlLLtD WITH FLYIiNG HDCKS, 
SCORE S¥ SHOOTING THEM - IrtfHfCH ALSO CAUSES THEM TO BREAK INTO LOTS 
OF LITTLE fliTS AND MAKES HFE EVEN WOHSEI 



kMACHIISIE CODED FOPI 

FAST ACTIOM 
•ON SCnECN SCDRINO 
^HICH scone WITH 

'E*jT£Fi NAME' FACILITY 
^UPTOif-LArERS 



• EXTRA SHIP FOR I.OOD FTB 
(MOT AS 6 AST AS IT 

SOUHOS\i 
*SHtP MOVES iUST LI I^E 
ARCAOE VERSION 

• fiOTATE LEFT/ROTATE 
HIGHT,'T»fRLIST 



*FIR£S IN ALL& 
DiingtTlQMS 

• INCFIEASINGNUMOef! 
OF ASTEROIDS 

• THREE ASTEHDIO StJSS 

• 'NASTT' f^LlEM SPACE- 
SHIP <F*flES BACKl* 



THIS GAME IS JUST AS BAD - AND ONLY £S.9S 
AN OFFER FOR REAL MASOCHISTS-BOTH TAPES FOR £9.95 

MAIL ORDER ONLY-PLEASE MAKE CHEOUE/PO PAYABLE TO 

THE SOFTWARE FARM 
CRAIGO FARM, BOTANY BAY, TINTERN, GWENT 






J l_E_ I ^J 



HARDWARE WORLD 




Many people have found the ZX-81 and Spectnun 

too limited for their purposes and looked for ways 

in which their machines could be expanded 

That demand has been met quickly 

and now there is a large range of goods 

which can be obtained at reasonable prices 

and which will do everything from 

expand the memory to improve the graphics. 

Stephen Adams, our hardware reviewer, 

selects some of the better items available. 
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Economical ways 
of improvement 

Stephen Adams reviews the add-ons 



The Kempston keyboard 


< r 


4^Bii-'^ ^ 


^mWm 




W ** - J 
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f|D Labs ejrpcmsinn unit 



THE FIRST THING people 
groan about with a basic IK 
ZX-81 is the lack of memory. 
Even on a 16K Spectrum yon have 
only 9K of memory in which to 
program. So the first hardware add- 
on most people buy is more memory. 
The largest memory is not available 
from Sinclair but from two com- 
panies, Memotech and Downaway. 

The Downsway is smaller, 
cheaper than the Memotech. but the 
Memotech can be used with other 
memory-mapped devices by 
switching-out the 8K-1 6K memory in 
two 4K sections. Only 56K is 
available anyway — 4BK for Basic 
and 16K for machine code, because 
of the way Sinclair designed the 
ZX-81, 

The Sinclair 16KRAM pack is no 
longer economical to buy and the 
cheapest is from Econotech. It is 
only a bare hoard with no case hut 
does the job well at £19.95. 

If you have suffered the dreaded 
RAM pack wobble which crashes 
your programs you will be delighted 
to know of at least two devices 
which will stop it, even though most 
RAM packs have better connectors 
than the Sinclair ones, A metal plate 



sticks under the ZX-61 RAM pack 
and has a hook at the back to 
prevent the RAM pack from moving 
about. It is available from 
Microware. The second is a fiexable 
ribbon cable which fits between the 
ZX~81 and the RAM pack. It is 
produced by d'K and Kade at £10. 

For the 16K Spectrum, with 
sockets, there is the 80K RAM board 
by East London Robotics which 
gives two 32K banks of memory 
switched by an OUT instruction and 
3ZK boards by d'K, The Sinclair 
board is not economical as the 
Spectrum has to be sent back for 
fitting. 

Another way of extending your 
memory is to use floppy discs to give 
fast, endless memory. The 
Ma cronies system works as a data 
array to hold programs or data for 
£160 with the ZX-81. 

EPROMs are useful for storing 
programs but the only EPROM 
programmers of which we know for 
the ZX-81 — none for the Spectrum 
.— are from Orme and Lander and 
the both work in hex, 

Next on the list seems to he a 
replacement keyboard or case for 
the ZX-&1 user; even the Spectnim 




Print jiFioIter 



ZX99 tape controi 
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user now has a choice. Keys which 
move are vital to give the user a 
response when he presses a key and 
a BEEP or repeat key facihty are 
also very useful. 

Top of the chart must be the 
Kempston keyboard which replaces 
that of the ZX 81 and is only y4in, 
higher. If you prefer a real typists' 
keyboard, then the Computer 
Keyboards one with stepped keys 
and 30-degree angle must be your 
choice. The only repeat keys we 
would recommend would be those 
which fit under the ZX-91 keyboard 
as they work with any keyboard, 
Kempston and Haven Hardware. 

One case to mention, though, is 
the Fuller, which provides a light 
keyboard and case containing 
power supply, ZX-81, RAM and 
extra boards. For a system in a case, 
excluding a TV set. Custom cases 
are available through Sinclair 
agents at Camberley, Surrey for the 
ZX-81 and the Spectrum. 

A large, non-portable system 
based on the ZX-81 for the business 
user has been put together by 
Cobra, using standard metal slides 
to hold the various boards — up to 
12 in a case with keyboard, discs 
and hi-res graphics. RS232 printer 
and other sockets are available. 

Ports seem io be a favourite way 
of getting more from your computer, 
as they are the only connection it 
has with the outside world. DCP is 
probably the most popular for the 
ZX-Bl user as its "P" pack not only 
provides en input and output port 
which is memory-mapped but also 
4K of extra memory. To those ports 
can attach voltage-to-number 
converters (A/D) or D/As — other 
way round — for joysticks, 
computer-controlled robot arms and 
many other things. Memory-mapped 
ports are easier to use as they can 
be controlled from PEEK and POKE 
in Basic. 

On the Spectrum, however, I/O- 
mapped ports must be used, On the 
ZX-ai that would require the use of 
machine code but on the Spectrum 
that has been provided as IN, OUT 
commands in Basic, Kempston and 
William Stuart are good examples 
of I/O mapped ports Stuart has it as 
part of a sound board. Bolton and 
Technomatic are good examples of a 
cheap, hare board memory-mapped 
port and for a large system — up to 
14 boards — the RD8100 by RD Labs 
would seem to be best choice. Most 
ports require a motherboard or 




Memotech fi4K memory cxptuision 




The 02 fapR connector 
some form of extra connector for, 
like the HAM pack, this shuts-off all 
expansion for Microdrives. That 
must be included in the cost if you 
are thinking of buying a port. 

The chunky graphics Sinclair 
provides with the ZX-fll are 
satisfactory for making pictures 
and other designs, if you plan them 
beforehand- The Print-n-Plotter 
jotter makes full use of this, as 
pictures can be copied from 
magazines or the design for a new 
game layout can be done on paper. 
With the Spectrum and its fine plot 
— 176 >f 256 — itis essential, rather 
than wasting time writing a good 
program which looks bad. 

Character generators are 
available from d'K and others which 
allow you to program an alternative 
character set from the Sinclair one; 
most, however, need some 



connection inside the machine. 
Lower-case letters and proper 
Space Invaders are then possible on 
the ZX-81, On the Spectrum it is all 
provided, which caused a slump in 
the add-on market for the Spectrum. 

Mention must be made for the hi- 
res board from QS, as that makes 
the graphics on the ZX-81 the same 
as the Spectrum, except that it is in 
black and white. The board is 
expensive but it fits on to the back of 
the machine and every dot on the 
screen can be plotted individually. 

Inverse video can provide a 
pleasing change from the glare of a 
while screen on a ZX-81. The best 
and simplest is from D Fritsch, as it 
also sharpens the display. Another 
way of reducing the glare is by 
applying a coloured screen from 
Ellenbee across the TV screen. 

Sound on the Spectrum Is 
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somewhat limiting, as BEEP stops 
the program temporarily. The 
sound of the BEEP is also rather 
\ireak but can be amplifedby a sound 
box irom Fuller or by putting it over 
the TV loudspeaker via a 
Compusovnd adapter. A sound box 
is available for the ZX-81 and the 
Spectrum which cart provide three 
tones and a noise facihty. It is called 
the Zon-61 and is made by Bi-Pak. It 
contains its own loudspeaker and 
volume control 

Keyboards also need a BEEP if 
they are to indicate to the user thai 
he has pressed a key. The best 
seems to be the KAT from TV 
Services which fits inside the case 
and works with any keyboard. It 
gives two bleeps and is also very 
useful for checking tapes, as it gives 
a BEEP at the start and finish of a 
program. A BEEP is also available 
from Fulcrum which is solder less 
and fits in the same place as the 
KAT. 

Speech input is something 
unusual for a personal computer, 
especially for one as cheap as the 
ZX-81. The Big Ears system by 
William Stuart must therefore be 
mentioned. In its present state it is a 
little too sensitive but several people 
have had good results with it. It 
records one second of speech and 
then tries to match it to voice 
patterns stored in its memory. It is 
theonlyoneofitskindat£49.95plus 
VAT, so why not try it? 



Speech output is a Uttle easier 
and two devices can are available 
for the ZX-81 user, One from DCP 
and the other from Nemal. Both 
have ROMs which can speak 
numbers and measurements in an 
American voice through a built-in 
loudspeaker. The Namal one, 
however, can be programmed to 
produce any type of voice or word. 

Although machine code programs 
are available from firms like 
Picturesque, a tape control device 
which controls the tape recorder, 
too, bad not been available. The 
ZX-99 by Data-Assette can control 
up to four tape recorders, has an 
RS232 printer interface and can 
save data as well as programs. If 
you want to reduce the feedback by 
unplugging one of the cassette 
leads, why not try Abacus or a 
manual switch of Stephen Adams 
for the RZl, a program-controlled 
one? 

Q-Save by PSS is a program 
hardware package which allows 
you to save and load tapes at 4,000 
baud — 16K in 29 seconds with an 
ordinary tape recorder for £15.95 
on the ZX-*1. 

If you have problems with your 
tapes, Mike Salem at Hilderbay may 
be the man to help. He has produced 
a book on getting the best from tape 
recorders, including tips on 
unloadable tapes. Also he markets a 
test tape and meter for checking 
tapes. 





Big Ears speecli input system 



DCP Speech Pack 

Suppliers 

Stephen Adams, ] LcigwinRDiid, Loudon N 16. 
Haven H^idware, 4 Aaby Road, Workingtan, 
Giiralirt.'i C14 4RR, 

Abacus Electronics, 186 St, ITelens Avenue. 
WGtam SAl 4NE, 

BirPak, PO Box 10, 63 A Hij^h Street. Ware, 
Herts, 

Boltoa ElQctraDics, 44 Newland Drive, GoltiOn 
B15 IDP, 

Cobra, 378 Caledonian Road. Londcm Nl 
IDY, 

Compusound, 32 Langley close, Redditch, 
Wofcs. 

Computer Keybo^rd^, Gtendale Park, 
Femback Rnad, Asc:ot, Berkfllidre. 
Cuatom, JBS, Slnnhope Road, Camberley 
Surrey- 
Da tS'Asselte, 44 Shorten street, London ISfWl 
6UG. 

DCP, 2 Station Road, Lingwopd, Norwich, 
Norfolk N 13 4 AX. 

d'Ktranlcs, 23 Sussex Road, GorleBtoa, Gt. 
Yarmouth, N^orfolk. 

Dovt'osway Electronics, Downaway House, 
Epsom Roadf A&htpad, Surrey. 
Econotech, 30 Brtx:kenl^ursl Way, London 
SVV1S41ID. 

EUenbe'e, 11 Lichfield Close, Chester-le- 
Streel, Co Durham, 

East London Robotics, 14, Darwell Uose, 
E.'isl Ham, London, 

D FrItscJi, R S tfin ton R oad, Thelw all , Chesh i re 
WA4 2RH. 

Fulcrum, Hillaide, Steep Lane, Findon, 
Worthing UN 1 4 OUF. 

Fuller, ZX Centra, Sweeting Street, Liverpool 
2. 

Hilderbay, fl-lO Parkway, Regents Park, 
Lnndfm NWl 7AA, 

KempstoD Electronics, 60 Adamsan Court, 
Hillgruunds, Beds. 

Lander. 32 Clockhouae Road, Romford, Essex 
RMS :iQ]. 

M^r.ronics, 26 Spiers Close, Knuwle, Weat 
Miillnilds B93 9ES, 

MicToware, 131 Melton Road, Leicester. 
Mcmotech, 3 Collins Street, Oxford OX4 
IXL. 

Mamal Electronics, 2 5 Gwydir Street, 
Combridge CBl 2LG, 

Orme, 2 Barrippnr Road, Camborne, 
Cornwall, 

Print-n-Plotter, 19 Borough High Street, 
Lontjun SEl BSE. 

PSS, 112 Oliver Street, Coventry CVe 5FE, 
QuicJtsllva, 92 North am Road, Southampton 
S02 OFB. 

RD Labfi. 5 Kennedv RcFifi, Dane End. Ware. 
Herts SG12 OLU- 

William Stuart Systeias, Dower House, 
Herongatc, Essax. 

Tecdnam^tic, 17 Burnley Road, Landed 
NWIOIED. 

Taorus, 47 High Street, Baldock, Herts SG7 
RBC, 

TV Services of Canibridg:e, Chesterton Mill, 
Cambridge. 
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We've got big ideas about 

you and your 

Sinclair 




Because we know you're always looking for 
new ideas to make the most of your Sinclair 
computer, we're making sure you never run out 
of steam! 

Just announced — and due out in December -is 
Sinclair Projects magazine, full of fascinating 
schemes to tax your skills and reveal the practical 
potential of your Sinclair in applications like con- 
trolling lights, upgrading computer graphics, house- 
hold security, and many more. 

Whether you're new to computi ng, or an old hand, you're 

certain to be an enthusiast. That's why we introduced 

Sinclair User magas^ine for the latest news, techniques 

and enhancements to match your enthusiasm(now with new 

'Spectrum U ser' supplement!) Next, its companion magazine, 

Sinclair Programs, became an overnight success with 40 

PHEW programs, ready for you to key, in every issue, 

Mow the exciting new Sinclair Projects completes your store of 
possibilities with a huge i ncrease in computing potential for you 
to explore. 

Sinclair Projects is published on alternate months to Sinclair 
Programs, so there's always something new to test your skilL But 
here's the best news: when you 
subscribe to all three Sinclair 
magazines, you get the first 
three issues of new Sin- 
clair Projects absolutely 
free! 




We know you*ve got big ideas about your Sinclair. Flake sure you 
live up to them with threefold computing pleasure. Fill out the 
order form now and we'll send you the first Ideas-packed Sinclair 
Projects - hot off the press. 

mail to: ECC Publications Limited; 30-3 1 Islington Green, 
London Ml 8BJ 



Sinclair User / Spectrum User; Sinclair Prograins; Sinclair Projects 

Yes - I'd like to subscri be to: 

D Sinclair Cser(l 2 issues -price £9.00) including special 'Spectrum User' supplement in each issue. 

n Sinclair Programs {6 issues - price £6.60) 

n Sinclair Projects (6 issues - price £6.60) Remember you get the first three issues FREE if subscribing to all 

three magazines! 

D lencloseachequefor£ ^ ^^ _(deduct£3. 30 from totalcostif subscribing toall three 

publications) 

D Pleasecharge my credit card Card name ^^ = = (Number 

Name . ^ — ■ = 



Address 



Signature ^- 

MB This offer applies- to QK subscri be rs only. Overseas rates available on request. 



Date 




D^^Gnfl 



Innovative ZX Software 



MERCHANT OF VENUS 



(ZX81 + ISK RAMJ 



This stmjrbing grnpfiici BBmt(iOi1*«iiafl lhe*lll o' 'Ltii*' Lf"lv' ™wi iho jind^n^rn of 
'SEd[:4: Mtfi^n' With fUni tueigh^^ VOU h^v^ 4hH frapdc^n dT th4 ^kl4a above [1^? ^itiAx 
and BPKapDr» of S^«ng« EkH ama of tl>« pI»ti«! ha<S n« OW1 mBfKpi prices ior goads 
jnd Full and vau nvuit diacBifSr J»« mC41 P'o'na** rouwi tn mtwk. CariKul rrfli*^'!) can 
msltB vnur (firsuiis, Uui tflwsne - uplieeo oif vour ship is Kpeiiftvfr and poor landings 
cauld Gon you MHviiv in r^pairx. Start trading ifidav 'Qr only £&.^- 

CRYSTAL MACHINE CODE (ZXB1 + 16K RAM) 
MONITOR AND DISASSEMBLER 

This <]Dmpiientn(iva pragrsm til<«s all thd «1idr1 eul Df enwrinfl. editing, dibug^g and 
nwinmg vnur mochira CMte Occupyina IM* tl*an J'ftK ibuvi RA*flTOP its PaSEuraa 
include: 

• 19cns-lDui=h 'kgywoKl' fOltin^sndB 

• 4 <ull »daAQ syaiem 

• Nigh ;pHd LOAD and SAVE 

• HUN wil<i bi4»kfidinis 

■ A H$i-10-CXgciiTi#l #nd DBcinvl'iD-Ha?c convprUr 

• Prim. Tnbulxtx and Cirpv blQi^A at menwv 

• Displsv and alls' CF'LF r«g|Biei« 

Thia- en«nil9l aid f«r #ll m^^hins ends uicn i» lully l^SW1paIA•a WtO V^Jvf BASIC 
pr-OflfaniE and comai cijmpliilr with a detailed inspmnion manual ftn gnty f B.9B. 

SYMMETRICAL CRYSTAL IK GAMES TAPE 

^iiTiplY ihE uliin>ai» in IK. floinsi. For lllc*»f fffl* f»»t actipn gan** ad with «n-si»»Bf! 
scaring plu> a c^ailanging p^<zzi« Kq st^lvi: 



INVADERS 
BOMS in 



PUmCEGN aUEST 



DDd$e ifte BSDeroldii" Cm*, with Px** t» itJuri. Haw taflfl ean 

vou «uniivis7 

Blast the advancing Mrni betota th€¥ l«nd, Full icrR^n dtsEilsy. 

flatten Ihi; ruiiky waiies, 6«l0w ro ';lenr n landing strip lar vour 

dairi»Sad J^ne. Sp«cinl Ml SCORE leatur? p\\ii Full sceai 

(litplvy-. 

Can vou trtiai Iha *luS<Vfl 10 second bjrrwrl 

Uwatve^. TfiQl^, ^^gong?. Wifarrlxand inarc! Vau ^uBE S^IVB 

1h« hiddnn myilBfiai of tlv« dungeOA [O frse (he «nprifonfc| 

Princaaa. 

^■ys Q'891 n^nc:hinr cndn prcigraris lar iudi f4 ^ 

Send saa for our (atest cat^loauA 
Plaassadd £!0,iOp£rp pnd make cheques^ POs etc payable to 

CRYSTAL COMPUTING 

291-293 Station Road^ Dunficroft 

DOMCASTER DJM7 4DY 



I AT 5 ST. PETERS LANE, LEICESTER 
Tel: 0533 29023 

(dose to Clock Tower, Large Car Parks, Bus Stn) 

THE FRIENDLY TO USER STORE 

The first Midlands Region retail shop specialising in 
SINCLAIR computers. 

Wide variety of Hardware, Software, Books & 

Maga^ines- 

Reliabls Cassette Recorder tested for loading/saving 

on ZX8i and SPECTRUM -only £18.50 

AUOROIATAKE SOFT^VARE 

for Sp&CrtTum 

ALIEN COMMAND (16k) Testing Invaders style game 
making full use of Spectrum sound, colour and 
graphics •SPECIAL XMAS OFFER £4.76* 

BACKGAMMON ( 1 6k) Play against your computer in 
this version of the popular board game £5,00 

BOTH GAMES AVAILABLE SHOP or MAIL ORDER 
Trade enquiries welcome. 



^SOFTWARE VTRITERS^ 

GOOD SPECTRUM OR DRAGON SOFTWARE 
WANTED. EXCELLENT ROYALTIES 



MICROWHBE 



Open 9,30 - 12.00 noon' 

12,313 - 5,30 p,tn 
Cloised Monday, 




ZX81 MPCHlNe CODE? 



ZX« ASZMIC rovvi transforms ZX81 into an 
Assembly LaMgtu^e programming, unit 



FULL- SCREEN EDITOR 

SLrtecn akifk keya tak« fC/Vi Into A world with a word pT"jee*»01' i«6i. A fallnir cixraor 
■T>QV<B a-t yQlLr COtnirtaod. tc^ cuatrDl iuBerticn. Tuliaut^ line or SCrJng delcLifsn^ auto-- 
•eroll A pt.i<s flip up ar diiwii, Tm± h3D«li fiptrat konft. Ultra -/a.* I editinj[, 

fn MULTI-FILE SYSTEM 

Declare; *■■ rvMfcciy ^tle* &« yuu iike, -with a.ny names you like, -fc th*y ire- AuEnmatically 
h»Eu|ie4 hf th« Op«r&tLnK ^■tem^ Mersc ttLcm. dcLi^K^ Eti4m, print, save It loaxi E-bern^ 
4i -Adit thcrni by rutti^,. -Stipcrb flexibility -with a i-irriple but pow«r-{ul •y«t4m^ 

TOTAL ASSEMBLER 

Full ZSD iTuiciTLaELio, unlimited lengt}) ].abelt, OftO *■■ £df dlrfclivca. proper amjiTitly 
UttingB with ETri>F> nagged nn i^T^ftn ar pFi,nt«r. Hcl^catililc abjecE <iad« li ifptiant to 
Eacitit^tc: craiA-a^isennbl/. lnt«rpT«tir« iinjncdiatc cxscuLicn, jLviilibl^, 

POWERFUL DEBUG 

Ati Lh.e UHiia.1 dump, modify^ fill t >ca|iy- c D>Fni7ia.nfd i; plus brc^lcpQinEHp fling 3-e ■tc^ppitiE, 
Ecmtiext canErctl, Ihc- conTCiiicncc af intcrprcElv« -kx 4 -cut inn n;^o<t4, fulli u.a« of th-t oiiLTr^ef 

in. ycKux pTOErinr. CmmiruELd iAs-czna^r ^uEDduinp^ and fu.lt o-per^tlnj ■yatem ii¥tqr£KC.4, 

ja HI -RES GRAPHICS 

Za K 1+4 ]r4«4lulian undEr pTOH'-B't^ COnttOl til give you truly convlnell^ grftpihici. 
With tba pcTwcr b Heidbllity of Kltemlblsr yOu cin realty ui« thl* hij{h dieCLiiitiaa 

MUCH, MUCH MORE 

Kcpcit function an til Ictj^f. Lloulilc beishi tillLng nn printer. Lnt« tjf txliai. But murt 
iirtportmt tJiBE all th4*e reatlir=», attra<:tlv<e thctigh they art, jp the iact tb&t £X.A5£MIC 
1( bn laCcgf&tod devEjopirrcnt lyECein In which «V*rytUn£ ill* together to give ynu a tanl 
wbieb. tAa ■stilly Ulc prafeiilonaJ JfTOgtAttiXatt by (LmplUf-i^E ^^1 aligcm ol ih( prugraTtl 
devEUtpmeut prmeai, It !■ 9KC4il«nt for tluais wh« art tMbini the fir It ativpi Into r«a.l 
prDjiTzmmljic but tha moiti exp«f t you bEcsme the better ynu re^lU* ju«t what ASZMIC 
can da for yon, li yorn «T* «t all Intereited in. macbijie code it will b* worth your 4hll« tfl 
find laut rnora. 




I CompPOCSyS limited 

i 1 «iricla»e £S^. ?S. Please rmh me ZX.ASZJbQC + mOJEUUl 

S NAME ....._..,......, H.. HE- 

* 
-* 

• A ddr* ■* * E i + i i , . , » . . » - E > - E . . , . E , . r . - ■ , ^ ..... .. 

* 

* +-+*.,,r+E.+ EE.,..., , E.......*.L. 

• ,,., ...LLH.LJ..JJLI,J1.... ,,„.,,,, 

I Sols UK agsnta;- CAPITAL COMPUTERS LTD. 

• De[>i. SU, 1 Branch Rd, Park St, Si Albans AL] 4flJ. 

• Phone 0727 7291 7. Cheques ppvsble to; 
" COMPROCSVS LTO/ASZIVllCa,'c. 
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BOOKS 




Sinclair computers are ideal as cheap machines 

on which to learn the capabilities of computers 

and the basics of programming. 

To help in the learning process 

a small publishing industry has grown up, 

producing a wide range of books 

for the novice and the enthusiast. 

John Gilbert takes some off the shelf. 
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Expanding 
bookshelf 

John Gilbert looks back at the year's 
books to help enhance the ZX machines 



IN THE LAST year scores of 
books have been written about 
Sinclair machines and it seems 
as if anyone who knows anything 
about the ZX~8l or Spectrum can 
enter the literary field and become 
an author. 

During the early days of the 
Sinclair boom, most authors were 
content to collect together a few 
programs and write a short piece 
about each one. That made a book 
which could be on tha streets in the 
shortest possible time. 

One of the main publishers of 2X 
books is Interface, Its early 
contributions to the ZX-fil market 
included Getting Acquainted With 
Your ZX-81, by Tim HartneM, and 
The Gateway Guide to The ZX-81 
and ZX-60, by Mark Charlton. Both 
books are full of listings and very 
little explanatory text and similar in 
content. 

Hartnell seems to have made a 



one-man attack on the book market 
in the last year. His first books were 
full of listings and contained little 
text but his latest have dealt more 
with the techniques ofprogramminf 
and are more helpful to a computer 
user. 

The rationale for books of listings 
was that they would give people who 
had just received their machines 
something to type-in and play with 
before beginning to program. That 
reason no longer applies. 
Magazines such as SincJoir 
Programs print listings which first- 
time users can type-in, so there is no 
longer a need to fill the pages of a 
book with long listings. 

The lesson does not seem to have 
been learned. Several companies 
have published books of program 
listings for the Spectrum. They are 
well-produced and colourful but 
ideal only for first-time users or 
people not interested in pro- 



gramming. The best of them include 
Computer Puzzies for Spectrum and 
ZX-81, by Ian Stewart and Robin 
Jones from Shiva, and Over the 
Spectrum from Melbourne House. 
Over the Spectrum is a book of 
listings but the introductory text to 
each program is more compre- 
hensive than in Other books. 

Details are also given about how 
to adapt techniques used in the 
programs to the user's programs. 
The Shiva puzzle book is 
exceptional. The authors pose 
problems and give listings which 
simulate the problems in an effort to 
solve them. 

At some time in the last year 
authors must have felt that the 
market for books of listings had 
reached saturation point. People 
wanted to learn how to program and 
several books on programming 
techniques appeared. 

One of the first on techniques 
was The ZX-Sl Pocket Book, by 
Trevor Toms, published by Phipps 
Associates, Toms described several 
ways of saving memory, a much- 
discussed subject among ZX users. 
In the book are several programs 
which use the techniques described 
and also provide light entertain- 
ment when difficulties arise. 

Another book on techniques 
which caught the imagination of 
users is the Sinciair ZX-Bl — 
Programming /or flea/ Applications, 
by Handle Hurley, pubUshed by 
Macmillan, It details several soft- 
ware projects, including a word 
processor and data filing program. 
Hurley also deals with memory- 
saving techniques and problems 
which may be encountered by a user 
when programming. The author has 
promised a book on machine code 
but it has not been published. 

Peek, Poke. Byte and RAM, by Ian 
Stewart and Robin Jones, and 
published by Shiva, gained fame for 
providing an easy introduction to 
programming for the beginner. The 
book takes nothing for granted 
about the reader and contains many 
things which the ZX-81 manual did 
not emhrecB. 

The author of a technical book 
faces two problems. The wording 
must be precise but not fall into 
jargon. The author must also try to 
find new areas to explore and not 
draw on material used in other 
books. That does not seem to worry 
many authors but soon the technical 
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market could be saturated with 
books on the same structured 
programming techniques and 
memory-saving devices. 

People need to know about those 
things but there are already many 
books which explain them 
adequately. It would be better if 
authors were to explore other areas 
and there are many as yet 
unexplored ones in computing. 

The machine code market for 
Sinclair machines is still very young 
but what has been published is very 
good. One of the easiest books about 
machine code is Machine Language 
Programming Mode Simple /or your 
Sine loir, published by Melbourne 
House. The book takes an almost 
child-like stance hut proved very 
readable and excellent value for the 
beginner. 

Mastering Machine Code on your 
ZX-81, by Tom Baker, is also a good 
introduction to the subject hut 
slightly moro difficult for the 
beginner to understand. 

Machine code can he entered into 



the Spectrum with greater ease 
than the 23C-ai and is expected to 
make people more willing to use it. 
Once they start doing so they will 
have greater programming power at 
their fingertips. The Spectrum is an 
ideal machine on which to learn and 
if this sector of the book market is 
overlooked it would be a pity. 

A new market for ZX hooks has 
been opened in the electronics field. 
Two examples are theZX-83 Add-on 
Book, by Martin Wren-Hilton, 
published by Shiva, and 20 Simple 
EJoctronic Projects for the ZX-81 
and other computers, by Stephen 
Adams. It shows how to build things 
like tape recorder controllers, 
numeric keypads and even a cheap 
therniomoter. The book explains the 
working of several add-ons at 
present available from retailers and 
includes projects which the reader 
can set up, including a burglar 
alarm and a voice recognition 
system. 

The book market is becoming as 
lively as the software market and no 



doubt many books will be produced 
for the Spectrum and the ZX-81 in 
the months to come. 

A general criticism of all the 
books mentioned is that they are all 
too costly. Paperbacks which would 
sell for no more than £3 are being 
offered at E9. 

There are two probable reasons 
for the high prices of many books. 
Perhaps the market is so small that 
the prices have to be high to cover 
the costs. The other reason could be 
that the publishers know that people 
will buy a recommended book at 
almost any price. The satisfactory 
solution seems to lie between the 
two. 

The book market needs strict 
controls over price and quality if it is 
to survive in the computer field. If 
companies do not start to reduce 
prices and publish better-quality 
books, computer users will become 
more cautious and selective. That 
has already begun to happen with 
software and the signs are that it is 
starting to happen with books. 
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16K EXPANDABLE RAM PACK 



Specfally contoured unit 
fits snuggly into ZX-81 thus 
eliminating wobble and 
memory loss, No additional 
power required. Red LED 
on /off indication. 



ONLY 



£25.00 




PANDA EXPANSION MODULE 



The above un it is easily expandable from 
I16K to 32K 

by simpie insertion of 
a plug-in-module. 



ONLY 



£19.95 



ONLY 



£39.95 



GIANT PANDA 

Suv the 32K UNIT 

Complete at 
a special price 
of: 



All prices are fully inclusive of VAT and 
p&p. Delivery within 21 days of receipt of 
order. All products come with a full ONE 
YEARS GUARANTEE. 



SEND NOW TO: 

FOX ELECTRONICS 
141 Abbey Rd 
PopJey 4 
Basingstoke 
Hampshire. Tel: 20671 



Please send me Name , . , , 

.. . leKRAMPACK AcWress, 

... EXPANSION MODULE ,. 

.... GiANT PANDA 

I enclose £.,........ 



SPECTRUM 

NEWS FROM 



Juii, rtXfJML'f.i vt'jur 7'K SPECTRUM? ,Mo panf rTi looking ary 
Funher— v.r ridvc !'ie prccJuCK you nwd ^t tre pnces you e-ufsKt 




SP48 



SP80 

64K Memory extension 

[giving mass"^ 80K| 

£50 

Bn!h me SF48 ^nci Ehc SPSO fir insfds itie Spectrurn case, art- fuiry compsofcie wirth aN 
Sirx-lair atlcXins fZX Printer, RS232, Mtcrodrrve etcj. jjp v^y )0w in ptkvipr conaJmption, 
require rxi soWetirig. i^re easy to fit and remove and cafty our full c^n^fw^. 



32K Memory extension 

fgiving total of ^SK Upqrsdeabte to SPSOj' 



Trdn^eryoyr ZX8! EAaC ^m#""-^Oj^ ^Ctir- -^ 

jrxi m^sehine fa* pfDgf.sms ^T M^ ^^-^^^C^^yf^^"^^ 

arid d<if;i onto yt»M ^^W^ ^^^-<J Ct^^^^P: 

Spectrum rri rT»nuio CI fWtUl f\Jk^CWX<T/iJ^ 
wkh th€ fabuFous new AL^^ VV L^^^^L/dl ^^<fjS y. 



£10 



§?* 



ThfS iuperti pnece o* softwjf e enables your Spi!?ctr4jrrt to LOAD pfoqrams from ZXS \ tapss 
antJ auromdtic^fty converts chem to 'Spectfumese'' f'^c^rty tar rTormil Spectrum SAVEing. 



S^r., .a . ... FREE c.yiogu. ,. 0«?DERS :^ Er^OU^RIE5 

E.3ir t.Dntlan RDDae',, F^nlandu Hauisir. r4 Darwrt CImc. ErfiJ Hjfn Lui"i:l:::ri E^- tBT To Ql-171 



330fl 



PHc« include VAT 

Please III ihrre 



Plc^ise ret if you require VAT receipr i 
lipm [Jeainption 



Qu*>ll^ 
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( wickKe thcquriPO pSyabt to FSH LOfKSon BotiotiCi tor TOTAL f 
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EAn- LONDON ROBOTICS— THE OPTIMUM SOLt^-ION 



THE TOMB OF 

DRACULA! 



ax> HORROn 



(X^ 
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ADVMMTURE GAmMI 



Occupying over iSVzK ef memory, s superb 3D graphics 
adventure game for the ZXSl with 16K RAM, for only 
£3.95! Enter Dfacula s tomb at 30 minutea to sunset . . 

wandef through the ton^b's pre-nnapped 300 vaults in 
search of the fabled Vannpire's Treasure . . . pick up valuable 
Sliver stakes anrd use them to defend yourseif against the 
lurking horrors , , , ghouiSrZombi&s, pits of primaeval slime.. . 
See them all on the ZXSI's plan of the tornb . . . when it 
will let you! Take a chanceon a Mystery Vault . . . if you darel 
And all the time the minutes are ticking by to sunset . . . 
when Dracula nses from his coffin and comes after you ! 
Each of the infinite levels of the tomb has its own 300 vaul'ts 
... go as deep as you like, the Prince of Darkness will seek 
you put in his blood-lust! WAHNING t people of an 
eKceptionatly nervous disposition sifiould play this game 
only during the hours of daylight' Speciali facility enables a 
game in progress to be saved on tape so you can continue it 
wheneweryou choose. 

Price of onl^ £ 3.95 includes ready-to-load cassette with 

library case and inlay, full instructions, postage and packing. 
Order today! Money refunded if not delighted! Send cash, 
P.O. orchequeto: 

MOVIEDBOME VIDEO (Oept. SUAl, 
19 Letghton Avenue, Pi^nner, HA53BW. 
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INSIDE SINCLAIR 




During the year we made a number of behind-the- 
scenes visits to Sinclair Research, speaking to 
people involved closely with various important 
developments in the company. 
Much of what they had to say has proved 
interesting in the hght of later developments. For 

example, Nigel Searle, head of the computer 

division, said it did not occur to him in June that 

Boots, Curry s or Rumbelows would sell a 

computer. Boots and Rumbelows now sell the 

ZX-81. 

In July, Richard Altwasser and Steven Vickers 

two of the leading figures in the design of the 

Spectrum, were keeping their plans secret after 

leaving Sinclair Research, They have since 

launched a major competitor in the home 

computer market, the Jupiter Ace. 

We begin in May with a visit to the Timex factory 

at Dundee to see the manufacture of the ZX-81. 
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Lynd Church at Timex in Dundee 

Production goes 
like clockwork 



IN KEEPING with its philosophy 
of sub-contracting all manufac- 
turing processea, Sinclair 
Research appointed Timex to pro- 
duce the ZX-81 when it was intro- 
duced in March, 1981. 

Since that time, production at the 
Timex plant at Dundee increased 
from 10,000 to 60,000 units per 
month, while production of the 
Sinclair printer, also in the Timex 
factory, is 15,000 units per month. 

David Chatten, production con- 
tr oiler with Sinclair, explained that 
although the company does not 
undertake its own manufacturing, it 
is very thorough in its analysis of 
proepective component manufac- 
turers. "We get people who are 
good at manufacturing particular 
components, then get everything 
assembled in a good production 
plant", he said. 

The rale of growth of units pro- 
duced at Dundee not only reflects 
the success of the ZX-81 but also 




Alion /ohnston 



justifies Sinclair confidence in 
Timex, a company which had little 
previous experience in the 
assembly of electronics equipment. 

Allan Johnston, project manager 
of board assembly at Timex, 
explained that the company decided 
to expand into new technology when 
watch technology began to change. 
He said: "Our experience at Dundee 
was in mechanical watches but 
development in quartz and digital 
technology led us to consider expan- 
sion into other areas". 

So Timex and Sinclair began dis- 
cussions on the production of the 
Sinclair flat-screen tube and Micro- 
vision pocket TV, for which Sinclair 
has announced a £5 million four- 
year capital investment program- 
me, Because Timex had no 
experience in electronic assembly, 
it was decided that the production of 
the ZX-81 would be a first step in the 
learning process, added to which 
Timex was prepared to make the 
capital outlay for equipment needed 
for such assembly. 

Chatten also stressed that assem- 
bly staff at Timex are of very high 
calibre, the best of whom were, initi- 
ally, taken off-line to train in ZX-81 
assembly. Chatten added; 

*' Getting Timex to do the 
assembly on the ZX-81 may have 
been a risky decision in the short 
term but in the long term it provides 
us with considerable security, 
giving us the opportunity to build 
good working relationships before 
full production on the pocket TV 
begins". 

Whatever the risks, production of 
the ZX-81 seems to be proceeding 
smoothly, with only minor difficul- 
ties still to be solved, according to 
Chatten, The process starts with the 
build-up of the printed circuit 
board, including the addition of 
diodes and resistors. The board 
then goes through a flow-solder 
machine, which solders all the 
components into place and includes 
a cutter to tidy the leads. 

It is only at that point that the 
chips are added to the board. They 




Building-up thg circiu't board 




AssemMng ihe kpyixmnd 

arrive at the Timex plant in anti- 
static tubes and are fed into a slide 
dispenser to ease the process of 
manual assembly. It is at that point 
that the first test of the equipment is 
made. 

Bearing in mind that the assembly 
process has not then reached the 
keyboard stage, the test is to estab- 
lish that the board is alive and well. 
It is called the K test, because all it 
requires is the appearance of the K on 
the screen, notifying the user that 
the machine is ready for instruc- 
tions. 

If a board fails theK test, it is then 
tested on a GenRad 2270 which 
identifies the fault and produces a 
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Testing the keybocmd 

printout denoting the area of fault. 
The printout is then attached to the 
board, which is returned to the re- 
work section, before going through 
the entire process again. 

Assuming that the board has 
passed the K test, the top half of the 
casing with the touch-sensitive key- 
board and connectors is assembled. 
At that point, the ZX-81 is again test- 
ed, running off a test program on 
cassette which will display a series 
of OKs on the screen for every key 
tested. 

Finally, the bottom half of the 
casing is attached and the 
completed ZX-81 s are packaged for 
distribution. 



Timex has agreed with Sinclair to 
market personal computers, 
peripherals and software in North 
America. 

Distribution for them will l>e 
handled by the established Timex 
shipping agents, distribution net- 
work and retail outlets in the U.S., 
though Sinclair will continue to sell 
the ZX-81 by mail order from its 
Boston-based subsidiary until 
Timex sales reach agreed targets. 
At that stage Sinclair will begin to 
concentrate on sales of its yet-to-be- 
released flat-screen TV, 

The machines in North America 
will be marketed under both 
Sinclair and Timex names and 



Finisiied printRrs 

Sinclair will receive a royalty on alF 
sales under the agreement, which 
covers current and future Sinclair 
personal computer products and 
Timex developments of Sinclair 
computer technology, 

Timex obviously has a fair 
amount of confidence in the product 
it is assembling for Sinclair, demon- 
strated by its use of the ZX-fl l to test 
the printed circuit board of the 
Nimslo 3D camera, assembled by 
Timex and soon to be marketed in 
the U.S, 

Sinclair believes that such con- 
fidence is well justified, pointing to 
what it considers to be a low percen- 
tage of returned equipment. The 
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return figure on ihe ZX-81 is 2.4 
percent, though the percentage 
return on kits is tiigher, at around 13 
percent. 

Chatten claimed that the higher 
figure of kit returns is due more to 
poor component insertion and had 
soldering than to component failure. 

He admitted that of the 2.4 per- 
cent returns of supphed ZX-8I3, 
around one percent of failure is due 
to power supply faults, an area in 
which Chatten believes there could 
well be improvement. In fact, it is 
Clive Sinclair's stated aim for a 
return percentage of one percent 
overall and it is partly to that end 
that he appointed a quality 
assurance manager, David Fuller. 

While an aim for continued 
improvement in machine reliability 
is a necessary part of successful 
business practice, the gamble of 
engaging a company with little 
experience in electronic assembly 
seems to be paying-off. Chatten 
commiented: 

"There is some room for improve- 
ment in the assembly process — 
perhaps greater use of automated" 
production lines — but on the whole 
we are very pleased with Timex 
work". 

On the production Una. 





Linda Bishop talks to Nigel Searle 

Plotting course for 
company growth 

T 



HE launch of the Spectrum is 
only a part of the development 
plans of the Sinclair Research 
computer division. The company 
also intends to market a full range of 
peripherals and software for all its 
computers and to expand overseas 
and into the educational market. 

The man behind the ambitious 
expansion plans is the head of the 
division, Nigel Searle. 

'T expect the Spectrum will not 
replace the ZX-81 hut will sell 
alongside the ZX^l and be the 
beginning of a range of computers", 
he said. 

"They will be fully-supported in 
terms of peripherals and software. 
Wo have already developed a mass 
storage device which is of our own 
design and that will be announced 
later". 

He added that in future Sinclair 
intends to launch new computers 
with a full range of software. 

Of the educational market, Searle 
said: "Many schools have a ZK-Ql 
but the price of them is such that 
many schools ought to have 20 or 30 
of them. We hope to penetrate that 
market in the U.K. and elsewhere". 

That ties with plans for overseas 
growth. The company is in the 
middle of searching for foreign 
distributors. 



"We expect our overseas sales to 
increase substantially", he said. 

Searle has a long association with 
Clive Sinclair. He first joined him in 
the Sinclair Radionics company 10 
years ago designing pocket calcula- 
tors. He then moved to the U.S., first 
in California and later in New York, 
where he was responsible for pro- 
moting the company's calculators 
and watches. 

He stayed with the company until 
1977, when he left. "The calculator 
business was not doing too well and 
also it was not really the same com- 
pany once the National Enterprise 
Board was involved", he said. 

Two years later CUve Sinclair 
formed Sinclair Research, launched 
the ZX-ao and Searle rejoined him. 
He ran the U.S. office in Boston, 
concentrating on selling the ZX-80 
and 51 until taking his new job. 

Software is an area in which 
Searle is particularly interested. 
The company has begun a software 
development project which should 
build the library to 200 programs. 

"They will be available only 
through W H Smith, 26 to start, 
which is just the tip of the iceberg, 
covering games, education and 
some business. It is an area we have 
neglected in the past hut we have 
spent time getting together a wide 
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range of software for the 21X-81'\ 

Searle was involved closely with 
ihe launch of the Spectrum and 
decided to continue the unusual 
Sinclair marketing strategy of 
concen'trating on mail order. 

"With minor variations we are 
launching our new products the 
someway we always have done", he 
said, but added that "there are no 
plans at present for putting the new 
machine into W H Smith, which is 
Sinclair's only retailer". 

He said the reason was that "not 
many others are selling so many 
computers as we are. We have sold 
far more computers by mail order 
than anyone who has sold through 
stores". 

He added that the original idea 
behind the mail order decision was 
that when Sinclair first went into 
the computer market there was no 
obvious retail outlet for a personal 
computer. 

"It does not occur to me, or any- 
body else* that Boots, Currys, 
Rumbelows, would sell a computer. 

"11 also makes good sense 
financially to sell through mail 
order. We do not have to give a 
discount to retailers which you 
normally have to do", 

The promotion of a new product 
through retail distribution can cost 
so much that the price of the product 
has to be raised by 50 percent. 

Heavy advertising is still 



essential and Searle again adopts 
an unusual policy by not having a 
pre-determined budget. 

"We are willing to spend as much 
on advertising as will produce a pro- 
fitable number of sales", he explain- 
ed. Last year the cost was slightly 
more than £5 million and in 1982 it 
looks as if it will be more than ElO 
milUon, 

Where that is spent depends on 
ihe product, with advertising in the 
technical computer journals, 
particularly the magazines, and the 
Sunday magazines. 

"So far we have had products 
which have been, of interest to both 
the specialist computer market and 
the general enthusiast market but 
we might well have products in the 
future which would he of interest 
only to the serious computer user". 

For ihe Spectrum, Searle is 
concerned not only with selling the 
machine but also with persuading 
people that is it better than rival 
products. "We would not introduce 
a computer unless it was signifi- 
cantly different from Our existing 
one/' he said. 

His return to Britain has made life 
much more hectic than it was when 
he was in Boston selling the two ZX 
computers. 

"So far working here has been a 
bit like jumping on a train which is 
passing at about 60mph. It seems as 
though there are many things to he 
done". 




Jim Westwood 

Backing 
Sinclair 

ONE OF Jim Westwood's first 
pieces of engineering 
wizardry was the contraption 
which enabled him to carry-out 
soldering work from the comfort of 
his bed. Were it not for the fact that 
he was only 12 years old at the time, 
that might be mistaken for the sign 
of an extremely lazy character* As it 
is, it merely emphasises the trait of 
ingenuity which has helped him 
during his 20-year working relation- 
ship with Clive Sinclair. 

During those two decades, he has 
had a hand in such innovative 
products as the Sinclair pocket 
calculator, the three more recent 
computers and the promised flat- 
tube TV, not to mention the transis- 
tor radios and hi-fi equipment of the 
early days. 

Today, at 34, he is known as 
senior, or chief engineer, with 
Sinclair Research, a role which 
combines engineering and manage- 
ment skills. 

It is a far cry from the early 19608 
when he joined Clive Sinclair and 
one secretary straight from school 
and relied on trial and error, as 
much as natural aptitude, to take 
him through his first days as a 
technician, 

"Engineering of a kind was 
always my hobby, even when I was 
very young. Wherever I went you 
could be sure of finding a trail of 
broken torches in my wake. I had to 
take everything to pieces and 
gradually I was able to put it 
together again", he says. 

It is thai consistent, if unortho- 
dox, philosophy which has stood him 
in good stead for so many years and 
ensured that the products in which 
he had a hand were always at the 
forefront of technology. 

"I think it must be unusual to find 
someone like me in a fairly senior 
position without formal training", 
he says modestly, "but when you are 
always working unconventionally, 
as we are at Sinclair Research, 1 
don't think training matters very 
much. Aptitude is more important". 
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From his small office in 
Cambridge, surrounded by an 
orderly chaos of electronic 
equipment, he seldom works on 
fewer ihan three ideas at a time. Of 
those, few come to fniition and only 
a handful reach initial design 
stages. 

*'The most difficult part is 
deciding what we want to achieve in 
the first place. We start with a mess 
which we call a breadboard. That 
has a very bastc outline of our 
concept- 

"All of us here have electronics in 
our bones and so when we first 
discuss an idea we know roughly its 
chances. Because we always 
produce 'firsts' we can be 
reasonably sure there will be no 
competition. 

"The real worry is always 
whether it will catch on. You might 



feel Sure there is a certain demand 
in the market but yo\i are never sure 
just how it will sell". 

We St wood admits that he still 
flinches at the sound of some of 
Clive's ideas but adds: "It's a 
challenge managing to achieve 
something without using expensive 
components and I like that 
challenge. 

"Of all the products with wMch I 
have been involved I think the ZX-flO 
is my favourite. It was a real 
breakthrough in the use of cheap 
components* It is something which 
ought to be in the Ark by now but I 
am still proud of it". 

Westwood is a modest and 
unassuming man, dismissing his 
early role at Sinclair simply as a 
matter of "fiddling with the 
components and trying to get the 
thing working". 




His confidence grows as he talks 
of Sinclair generally and it is clear 
that he recognises the combined 
talent in the company, a team which 
would be sadly incomplete without 
him. 

"We are always surprised at how 
long it takes the rest of the world to 
catchup with us- After working with 
Qive for years, you learn that it is 
worth trying to do things other than 
the straighforward way. It has 
amazing benefits. All our products 
show imagination and inventive- 
ness; they make other people envy 
us and want to work for us. 

"We spent a long time getting all 
the people together and now we 
have a very strong team, which is 
one of the main reasons for our 
success, in my view". 

Westwood, who is married to a 
former teacher and has four 
children under the age of 10, is 
adamant that his family will not be 
reared on a diet of TV games. 

A seemingly bad advertisement, 
perhaps, for his work, but he is 
already introducing his children to 
the concept of computers as an aid 
to living — and they love it, 

"My only adverse reaction to the 
whole thing is that the instruction 
manuals leave much to be desired 
when you are trying to teach 
children". 

Aside from the sheer technology 
of his job, he has become involved in- 
creasingly in management, taking 
part in the decision-making and 
ensuring that ideas are carried 
through the system. 

He enjoys decision-making and 
the follow-up process, including the 
field trials which, for the flat-tube 
TV, will take him round the world. 

"There has not been a great deal 
fo travelling so far. Of course, 1 go to 
Dundee often and our private 
aircraft has made a huge difference 
to that; it beats the sleeper anyway. 

"It will be another challenge to 
work on the field trials. We will have 
to set up small laboratories or take 
the equipment with us, trying it and 
perhaps modifying it slightly to suit 
the various surroundings". 

Ask what follows the flat-tube TV 
and Westwood is overcome by a 
sudden vagueness, at odds with the 
forthcoming nature of the rest of the 
interview. He may be untrained, he 
may be shy, but Westwood knows 
when he is being tapped for a secret; 
and> like all good engineers, he is 
giving away nothing. 



46 




Steven Vickers and Richard Altwasser set up on their own 

Searching for gold at the 
beginning of the Rainbow 



Two OF the leading figures in 
the development of the Spec- 
Irum have cut iheir links 
with Sinclair Research to set up 
their own company. 

Richard Altwasser, who designed 
the hardware, and Steven Vickers, 
who wrote the programs for the 
ROM working memory, have formed 
Rainbow Computing Co. Apart from 
publishing a book of programs for 
the Spectmm, the company plans 
are a closely-guarded secret, 

"It is necessary for us to be very 
cagey and apart from the one thing 
which we have announced* we 
would like to leave anything we are 
doing secret until it is ready for 
launching," says Altwasser, 

They decided to make the move 
because their major project for 
nine months, the Spectrum, had 



ended and, like many other people, 
they wanted to be their own bosses. 

' 'We had plenty of freedom work- 
ing at Sinclair hut at the end of the 
day the company was run by one 
man and if a decision needed to be 
made, there was one man who took 
that decision," Altwasser says. 

He and Vickers add, jokingly, that 
they had also been tempted because 
of the money Clive Sinclair was 
making. 

Altwasser, 25, gained a degree in 
engineering at Trinity College, Cam- 
bridge and went to work for a micro- 
based automation company at 
Worcester but found the organisa- 
tion too limiting. After 18 months he 
left and joined Sinclair Research in 
September, 1980< 

He did some work on the develop- 
ment of the ZX-Sl and after its 



launch in 1981 he was made resi- 
ponsible for computer research, 
which involved him in the design of 
the hardware of the Spectrum. 

Altwasser has also been writing 
software for the ZX-81 and his Cam- 
bridge Collection has sold 30,000 
copies. 

Before joining Sinclair he had a 
lilUe knowledge of computing, own- 
ing a TRS-80 and having run a 
course in teaching Basic, 

Vickers' knowledge, however, 
was much less. "Two years ago 1 did 
not even know what a ROM was," he 
says. 

Vickers, 29, was also at Cam- 
bridge, gaining a degree in 
mathematics at King's College 
before doing his PhD at Leeds. In 
1980, after writing for a job to a 
number of computer companies, 
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including Sinclair, he joined Nine 
Tiles, a software consuliancy based 
near Cambridge, which had written 
the ROM working memory for the 

zx-ei. 

His first job was the adaptation of 
the 4K ZX-ao ROM to make an 
8K ROM for the ZX-81, He also 
wrote the manual for the ZX-fil and 
went on io write most of the ROM for 
the Spectrum, as well as assisting 
with the manual 

Both say that they found working 
for Sinclair very exciting — 
"providing you can cope with the 
pressure without having a heart 
attack," The main difference they 
found between Sinclair Research 
and other companies in electronics 
was that "deadlines were very real 
deadlines". 

Development of the Spectrum was 
typical of the way in which Sinclair 
Research works, A rough specifica- 
tion was worked-out vrith the main 
r e qu j r e meats , including c ol ou r , 
high-resolution graphics and 
improved tape storage interface. 

That was set in September, 1981 
with a final deadline of the Earls 
Court Computer Show in April, 
1982. By that time the Spectrum had 
to be ready to go into production, 
which meant that not only had all 
the development work to be done at 
Sinclair Research but also all the 
suppliers had to be chosen and the 
production lines at Timex had to be 
tooled-up. 

That had to be done in conditions 
of great secrecy and very little infor- 
mation leaked about the machine, 
although Altwasaer says he was 
surprised by how much was known 
about it before the launch. In the 



end, with many nights of working 
late, the deadline was met and the 
Spectrum launched on time. 

Other benefits of working for 
Sinclair were that there was no 
shortage of money for research and, 
as it was a small company, it was 
easy to obtain quick decisions on 
new ideas and new ways of doing 
things. 

"When I went for interview I 
asked about money being available 
if a piece of equipment was needed 
and was told that a request was 
never refused, but that they might 
advise about something which 
would be better," say Altwasser, 

For the future, Vickers and 
Altwasaer say they are concerned 
to prevent a Japanese invasion of 
the British market. Their plans for 
doing that are to remain secret. 

Asked if their name denoted any 
link with the Spectrum, Altwasser 
replies that the only connection was 
that it has been one of the sugges- 
tions for the new machine which 
they had liked, so they had decided 
to use it. 

One of their major concerns is 
that they should he able to keep pace 
with the latest developments in their 
field, 

"There will always be the fear 
that something you have designed 
will be out-of-date as soon as you 
have finished it," he says. 

They also think that the present 
generation of computer tech- 
nologists will find increased 
pressure from today's school- 
children. Altwasser says that 
teenagers are able to grasp ideas 
with which he had difficulty Less 
than three years ago. 



Rick Dickinson 

Modesty 
blazes 

AWARD-WINNING industrial 
designer Rick Dickinson is 
modest about his achieve- 
ments, which so far include the 
ZX-ai, for which he won a Design 
Council award, and the Spectrum. 

*T don't think 1 have ever been 
delighted with anything I have 
done", says the blond, 26-year-old 
prodigy. "There always seems to he 
room for improvement". 

Dickinson is a meticulous worker 
and while both the ZX-81 and the 
Spectrum are selling beyond all 
expectations, he adds: "I would 
never let anything go to production 
unless I was happy with it". 

Graduating from the Newcastle 
Polytechnic pioneering industrial 
design course, Dickinson and his 
classmates are equipped, theoreti- 
cally, to design anything "from 
knives and forks to ocean tankers". 

Dickinson produced items as 
diverse as a chain saw and a road 
tanker during his first year as a 
qualified industrial designer, which 
he spent freelancing in Wales, 

He had already spent some time 
working for Clive Sinclair whUe he 
was studying for his degree and it 
was not long before he was 
absorbed as a full- time member of 
staff and the company's sole 
industrial designer. He is 
responsible for the appearance of 
Sinclair products down to the layout 
of the components inside and the 
pattern of information on the 
keyboards. His membrane keyboard 
for the ZX-81 was revolutionary and 
largely responsible for the low retail 
price of the product. 

Dickinson has learned that price 
is the ultimate justification and on 
all his designs he has to bear in mind 
the cost factor as well as the 
straightforward appearance of any 
item. 

The membrane keyboard was a 
great success and Sinclair has had 
to cope with numerous pirate copies 
since its inception but, as with 
everything, it had its disadvantages. 
Its main disadvantage was its 
inability to register touch. To ensure 
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you have a response it is necessary 
to look at the screen — there is no 
reassuring click when you touch 
each key> 

For the Spectrum, Dickinson has 
returned to a raised keyboard but 
again he produced a first by 
making it from rubber. He says: 

"I like the Spectrum much more 
than the ZX-81, It was much quicker 
to design but much more 
complicated. It is a step upmarket 
and I was really irying hard for a 
super-smart machine. It is not for 
quite the same amateur market". 

The process of design is a long 
one. Normally it begins when CHve 
Sinclair outlines his idea to Dickin- 
son, including his demands about 
size. "He will resolve in his own 
mind the specifications and he will 
always say how small it has to be, 1 
think how can it be that small? Yet 
he is always correct in the end and 
we produce something which 
seemed impossible to me in the 
beginning". 

Armed with his brief, Dickinson 
then spends a few days with his 
sketchbook, exploring ideas, but he 
likes to begin work in three dimen- 
sions as quickly as possible and is 
soon modelling in Perspex or 
plasticinen 



The next stage is to produce the 
finished model in Perspex but 
obviously it has no components 
inside — it is produced as a solid 
block. 

That mode! is detailed, even down 
to the graphics which Dickinson has 
painted on. Layout of the interior 
follows, with the designer using all 
his powers of logic to ensure that 
each component is in the best 
possible place. Perhaps the most 
difficult part is the keyboard. 
Dickinson says: 

' 'We spent a great deal of time on 
that. It is the only interface between 
the user and the product and it has 
to be right We were trying also to 
cram on more information than 
anyone had ever done. I believe 
that form should follow function". 

Design of the ZX-fll took about six 
months. The Spectrum was quicker 
but with all his major projects 
Dickinson also has to set aside time 
for add-ons to existing computers — 
the work is never finished. His main 
project now is the flat- tube TV. 

His biggest problem with that is 
that Sinclair has already been 
working on it for some time. 
Normally he is briefed iat the same 
time as the electronics engineers 
but this time the inside is already 



fJBished. It is also another first, 
which means Dickinson cannot 
research by looking at existing 
products in the field. 

"That is the most exciting thing 
with this company, you know; many 
products are the first of their type, 
so you are really in on something 
new . 

Dickinson is content with his life 
in every way. At school he liked the 
sciences and the arts and his job 
ensures that he remains involved in 
both. He spent one year on a 
foundation course at art college at 
Grimsby before starting to read for 
his degree and feels the experience 
was invaluable. He is happy with his 
work at Sinclair. 

"We all work very closely, very 
much as a team. Most of the informa- 
tion is in people's heads. There is no 
time to be formal and put it on paper. 
It is a good atmosphere in which to 
work". 

For this award-winning York- 
shireman, it abounds with opport- 
tunity, too. He has entered the 
Spectrum for a Design Council 
award and on his drawing board a re 
the initial stages of the flat-tube TV 
— another first, and possibly 
another award. 
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Our new cased keyboard has 52 
keys, 1 2 of these are used for the 
numeric pad. The numeric pad 
offers some useful features; you 
can cursor \A/ith one hand and it 
\A^ifr be a boon for anyone who 
enters a Jot of numeric data. 
The case measures 1 5 x 9 x 2 Va . 
The computer fZX81 or 



spectrumj fits neatly insFde. AJso 
fitted inside the case is a mother 
board (81 modef only) which 
allows 16K, 32K and 64K to be 
fitted in the case. AJI the 
connections are at the rear of the 
case f.e. Power Mic, Ear, T.V. and 
the expansion port. The p>o\A/er 
supply could also be fitted inside. 
This means you have a very smart 
self-contained unit. 



NOTE 

The keyboard is connected to your 
computer by a ribbon cable and 
thJs has connectors fitted which 
simply push into the Sine fair 
connectors. It is a simple two 
minute job and requires no 
electronic ski If s or any soldering. 



ZX81 ARCADE SOFTWARE 
THE FOLLOWING EXOTING MACHINE CODE 
ARCADE ACTKDN GAMES ARE AVAILABLE 
FOR THE I6K ZX8T • CENTIPEDE • METEOR 
STORM (® £4.95 each 



Fully cased w^ith numeric pad £45 
Uncased with numeric pad £30 

£15 



* 16K Ram Massive Add On 
Memory Fufiy assembled 
and tested £19.95 

*64K IVIemory Expansion 
£49.95 

itr4K Tool kit fulf of utilities to 
aid the programmer in 
constructing and debugging 





E.Prom version for use with 
graphics Rom £9.96 
Cassette Vers f on £6.95 

* Fiexibie ribbon connector 
ElO 

* Spectrum Memory Upgrade 
to 48K £35 



SEND S.A.E. FOR fWFORMATiON 
PACKED CATALOGUE 



23 Sussex Road, 
Gorfeston, 
Great Yarmouth, 
Norfolk. 
(0493) 602453 



S«nd off the coupon today of 

telephone Qt. Yarmouth for our 

etnswering service |3w»flable 

24 hri- a day 7 days a week^ 

quoting Biircl^ycfird or Acc^Si 

numberf, 

Please add on £ 1 :-5 for PJP 



UJKUIMUIB 



4K GRAPHICS ROM £29.95 

The DK Graphic module is our iatest 
ZX81 accessory. This module unfike most 
other accessorfes fits neatly fnside your 
computer under the keyboard. 
The moduie comes ready burft, fulfy 
tested and complete with a 4K graphic 
ROM. This will give you an un beile vabie 
448 extra pre-programmed graphics, your 
normal graphic set contains only 64. This 
means that you now have 512 graphics 
and with their inverse 1024. This now 
turns the 81 into a very powerful 
computer with a graphic set rarely found 
on larger more expensive machines. In 
the ROM are lower case letters, bombs, 
bullets, rockets, tanks, a complete set of 
invaders graphics and that only accounts 
for about 50 of them, there are still 
about 400 left (that may give you an 
idea as to the scope of the new ROM). 
However, the module does not finish 
there, it also has a spare holder on the 
board which will accept a further 4K of 
ROM/RAM. This holder can be fitted with 
a 1K/2K/RAM and can be used for user 
definable graphics so you can create your 
own custom character sets. 

THE FOLLOWING SOFT\)l/ARE IS AVAILABLE FOR 
USE WIJH THE GRAPHfC ROM'^v £4.95 esch 

* ASTEROIDS • CE^JTIPEDE * DEFENDER 

* SPACE INVADERS * METEOR STORM 

WHY WAIT? 
ORDER TODAY FOR FAST DELIVERY 




quATnUfy ;inri prjrp iwtipn urcJprrrig 

Please send me . ., , , . . , . . , , , v,, ,,-,,---., 

Ple*i5e send m^ 

Please send me 

Please send me 

Please send m^ 

Please add on £1^5 forP^P. J enclose £ 






Name . 
Address 



Hi » I I R H 



I I + t » * ■ 



Cheque/P.O. payable to DK Tronlcs 
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JOYSTICKS 



^^iZX Spectrum /ZX81 

i v***-*^^^ FOR ONE JOYSTICK AND 
M^^'^'^f^ INTERFACE MODULE 

^""^^J BUILT, TESTED & READY FOR USE 

* NO SOLDERING, plup into rear expansion port 
between ZX and Ram Pack, Printer or Microdiives. 

* TWO JOYSTICKS connect via one interface module. 

* NO SPECIAL PROGRAMMING, Joystick 1 
operates as keys 5 to 8 through inkey instruction. 

* IMMEDIATELY COMPATIBLE WITH ALL 
CURRENT SOFTWARE using arrow keys for 
movement. 

* INTEGRAL 'FIRE' BUi ION 

FREE 'Video Graffiti' listing + full instructions. 


To: A.a.F. HAROWAftEf 26 Van Goflh PlBC« 
eoenar RsgiS, West Su&tax: P022 0SV 




QTV 


ITEM 


ITEM PRICE 


TOTAL 




JOYSTICK 


€.99 






INTERFACE MODULE 


IS. ^6 




ZX Sp^ctrgmQzXBlQPIflasfltlCk 


FINAL TOTAL 





ZX SPECTRUM 
SOFTWARE 



5UPERDRAW16 £5.00 SUPERVIEW48 £5.00 



List of Features 

* IGK Spectrum graphics pack. 

* Full screen high resofution col-our. 

* Moving cursor control. 
' Large alphabet facility, 

* Picture* saved on cassette^. 

* Automatic "slide show" option. 

" Menu driven, easy to operate, 

crash proof eij. 
" Documented to usual high Video 

Software standard. 

" Demonstration slide show. 

* Audiocommentarvori rffvenseof 
cassette . 



List of Features 

" 43K Spectrum persorval 
viewdata - 

* Page creation with moving 
cursor, 

" Largs alphabet option. 

* 4B full screen two colour 
paqes OR 

* 24 full screen full cobur 
pages, 

* Random page r&caH. 

* Continuous page rotate. 

* Print optfon, 

* Full operating manual to our 
usual standard- 

' Audio commentary on reverse 
of cassette. 



Prices mclude VAT, P 

& P. 

Immediate delivery. 



Fuir range of ZX81 

software 

still available. 



VIDEO SOFTWARE 

Stone Lane, Kinver, 
Stourbridge, 
Weal Midlands. 
DV7 6Ea. 



LTD. 



Scramtite [ZX81] £3.95 
Scramble (Speclrum) £5.50 
Frags (ZX81I £3.95 
Masterchess (4dK Spactram) £6.95 
Bomber (ZX81) £3.95 
Pafntmaze (ZX81] £3.95 
ZX Chess (ZXB1] £6.59 
Breakout (ZX81] £3.95 
Sorcerer's Castle (ZX8t) £3.95 
Space Invaders (ZX61] £3.95 
Asteroids (ZX8t) £3.95 
Tempest (ZXei) £3.95 
IK Gamespacfc (ZX81| £3.95 
Debug (ZX81I £3.95 

All available on cassette, with library case, direct from 

the makers {please make cheques/PO's payable to MikroGen 

and add 40p post & packing). Our range is constantly 

being up-dated -write for full details of the latest 

games and add-ons for your Sinclair. 



From MikrorGen 
for your Sinclair 



'^''' 




24 Ayar Crescent Bracknell Berks RG12 28K 
Tel: Bracknell (0344) 2731 7 




TRADE 

ENQUIRIES Jf 
WELCOME J^ 
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SPECTRUM CLOSE-UP 




The biggest micro news item of the year was the 

introduction by Sinclair Research of a colour and 

sound microcomputer, the Spectrum, While 

retaining many of the features of the earlier 

ZX-81, improvements were made in a number of 

areas. Two of our leading writers assessed its 

capabilities. 
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Colourful addition 
to Sinclair range 

Robin Bradbeer impressed by value 



THE SPECTRUM is a colour 
and sound computer for tKe 
incredibly low price of £125. 
At that price it undercuts the BBC 
Microcomputer Model A, its direct 
competitor, by around £175. In 
dosigning the new machine it is 
clear that the rejection of the 
Sinclair offer to build the BBC Micro 
was foremost in the company's 
mind. The specification is very 
similar and will certainly affect 
sales of the Acorn-based machine. It 
is as if Clive Sinclair has turned to 
the powers that be in the Govern- 
ment and BBC and said: 'I told you 
so.". 

The Spectrum is a small computer 
measuring 233 x 144 x 30mm, or 
slightly wider but not so deep as the 
ZX^l. The basic model has 16KB of 
RAM and IBKB of ROM. That com^ 
pares to most other common com- 



puters for ROM but it is more RAM 
than most models in the less than 
£300 price range. 

Another 32KB of memory is avail- 
able at around £50 and that plugs 
into some sockets already built into 
the main board. The 48KB RAM 
model, therefore, is potentially as 
powerful as the very common Apple 
II computer costing around three 
times the price, 

The Spectrum plugs into a normal 
XJHF TV tuned to channel 36 and all 
characters are shown lower-case 
unless specified by using the 
capitals shift. There is a capitals 
lock, which is very useful. The Basic 
is based on that of the ZX-81 and 
some of the features lacking on the 
original model have been included 
in the latest one. 

The screen can display 24 lines of 
32 characters, although the 



individual pixels which make up 
each character — 64 in all— can be 
accessed and changed at wilh That 
means that 256 x 192 pixels is 
available for graphics. 

The screen format is very similar 
to the Commodore Vic, with a border 
area and the active screen within 
the border. At switch-on, the system 
automatically enters a mode where 
border and screen area, or paper as 
it is called, are white and the letters, 
or ink colour, black. That overcomes 
the strange effect noticeable on 
some colour computers where the 
border area is different from the 
working area, which makes the 
screen look smaller than it is. 

The colours of the border, paper 
and ink can be changed easily with 
commands of the same name. Eight 
colours are available, although 
judicious use of the graphics 
characters available makes inter- 
mediate colours, like orange, possi- 
ble. It is also possible to have 21 
user-defined graphics characters, 
which will allow Greek or other 
alphabets to be used. 

Unlike some computers built in 
the States, the Spectrum also has a £ 
sign on the keyboard. Everything 
can be printed on the ZX printer; the 
ZX-81 expansion memory pack can- 
not be used with the Spec I rum. 

Many commonly-used routines in 
the graphics are available auto- 
matically. For example, a circle can 
be drawnwith the 'circle' command 
by specifying the centre and 
diameter, 

In addition to the ink and paper 
commands, the Basic has brightness 
and flashing commands. Other 
useful graphics functions include an 
over command which allows 
characters to be super-imposed at 
any point. The six colour-^^ontrol 
commands can be used over the 
whole active screen area or locally 
within each individual 8x8 pixel 
group which makes up each 
character. 

Like the ZX-81, the plot command 
accesses one pixel at a time end the 
attributes of each block can be used 
to control the characteristics of that 
pixel Colour control codes, which 
can be accessed directly from the 
keyboard, can be inserted into text 
or program listings and, when dis- 
played, will over-ride the globally- 
set colours until another control 
code is encountered. 

All control commands can also be 
used within strings and it is enter- 



54 



tainlng to define a string which has 
different-coloured characters and 
background colours in it, A simple 
print command using that string 
causes it to be printed to acreen just 
as stored. 

Editing is the same as for the 
ZX-81 but the addition of auto- 
repeat on every key makes editing 
easy, especially when the cursor is 
moved around a long line. 

Some additions to the Basic 
include the means to enter a binary 
number directly. That is the method 
of generating the user-defined 
characters, of which there can be 
21 directly-attributable to soma of 
the keys on the keyboard, The 8x8 
matrix is made up by defining the 
character as a series of eight bytes, 
each byte being one line of the 
character. A 1 indicates a pixel and 
a the absence of one. Other new 
functions include READ, DATA and 
RESTORE, something which was 
sorely missing on the ZX-6 1 , FN and 
DEF FN are also there. 

One of the best new additions to 
the specification is the ability to 
type in lower-case. That certainly 
makes reading and writing pro- 
grams easier, especially as the key- 
words are stUl capitals. So strings, 
variables and arrays can be 
specified in a way which is simpler 
to use. 

Unlike the ZX-81, the Spectrum 
uses true ASCII codes for its alpha- 
numeric characters and control 
codes. That means that ZX-81 cas- 
settes cannot be read into the 
Spectrum. Other than the absence 
of SLOW, FAST and SCROLL, how- 
ever, the Basic is identical. There is 
no need for FAST or SLOW, as the 
memory-mapped screen overcomes 



the need for screen writing during 
interlacing, as on the ZX-81. The 
Spectrum has the speed of the ZX^ 1 
in fast mode with the screen charac- 
teristics of the ZX-81 in slow mode. 

The Spectrum has an expansion 
port similar to the ZX-81, with the 
addition of the colour video inform- 
ation. Thus a colour monitor could 
be attached to give a high-quality 
display. Full data, address and 
control buses for the Z-BO processor 
are available and the ZX printer can 
be plugged-in directly. 

The LPRINT, LLIST and COPY 
commands work with Spectrum 
Basic, with the additional bonus 
that any user-defined graphics will 
also be printed. It is also possible to 
run a number of other peripherals 
at which Sinclair has only hinted, 
There will be an RS232C interface, 
so that standard printers can be 
attached. There will also be a net- 
work with an interface which fits on 
the expansion port, as will the ZX- 
Microdrive, to be launched later. It 
is possible to access all 1/0 ports by 
using the IN and OUT commands in 
the Basic. 

The Spectrum has a very basic 
sound capability. The internal 
speaker emits a 'raspberry '-like 
sound, set normally at a frequency 
of middle C, The pitch and duration 
of the note can be defined in the 
Basic with the BEEP command. The 
centre frequency being middle C, 
any other note can be defined by the 
number of semitones above or below 
that frequency, It is also possible to 
have fractional intervals. 

In summary, the ZX Spectrum is a 
very fine computer and at the price 
will give Commodore, Acorn/BBC 
and Atari a run for their money. 





Taking 
the Ud off 

Stephen Adams 

THE SPECTRUM is very 
similar in shape and style to 
the ZX-81 and there are many 
similarities. Sinclair retained the 
original keyboard to save space but 
has provided a rubber sheet with 
moulded keys on it which fits over 
the top. The sheet is suspended over 
the flat keys — which on the Spec- 
trum are bigger than the ZX-81 ^ so 
that when a key is pressed it bends 
to give some feel to the keyboard. 

That, and the fact that the keys 
repeat if held down for longer than 
one second, even when using SHIFT, 
makes the keyboard much easier to 
use. The single keyword system has 
been retained and that saves 
memory, as all the Basic words can 
be stored as one byte. It also means 
that two SHIFT keys are required to 
reach all the functions; one is called 
CAPS SHIFT and the other SYMBOL 
SHIFT. They are at opposite ends of 
the keyboard and as they are often 
used one after another, it tends to 
slow the input Speed as you are con- 
stantly swapping hands. 

For instance, RUBOUT and the 
cursor movements use CAPS SHIFT 
and +-* are SYMBOL SHIFT. It 
would have been a better idea to put 
both on the left-hand side, as they 
often need to be used together and 
could be pressed with one hand 
while the other searches for the 
appropriate key. 

The keyboard is an input-output 
mapped device, as on the ZX-8 1 , and 
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along with the ZX printer, which is 
the same for the ZX-61 and the 
Spectrum network RS232 interface, 
discs, loudspeaker, tape interface 
and border colours require only one 
address line to work. That means 
that you must make all of the lower 
five address lines a binary 1 to use 
your own devices. 

The input-output map access has 
been improved greatly, however, 
with the addition to the Basic com- 
mands of IN and OUT. They give an 
instruction IN A(c) or OUT A(c) 
where registers BC give an address 
from to 65535. 

The memory-mapped addressing 
of the RAM/ROM occupies 0-1 6K 
and tlie RAM 16K-32K on the basic 
16K model. There is provision for an 
extra 32K board to be plugged into 
IC sockets at the back of the printed 
circuit board. The 48K version will 
have the board fitted but to add it 
later will cost £60, which seems 
expensive. 

There would be no difficulty in 
adding extra ports to the memory 
map, as on the ZX-61, above 32K — 
on the basic version — but for two 
things. There is no line, so that the 
extra RAM can be turned-off if 
required on the edge connector and 
the edge connector address lines 
have been moved to the outer edges 
so that it is incompatible with the 
ZX-^1. The Spectrum has a 2 8-way 
double-sided edge connector of the 
same style as the ZX-81. with the 



key way on pin 5, That makes any 
input-output device compatible with 
the ZX-81 hut any memory-mapped 
devices would have to be re- 
arranged. The edge connector also 
has a number of new signals on it 
which are not explained in the 
manual, plus a video output and 
colour Outputs for VDUs. 

All the voltages used on the 
Spectrum are also brought out, 
namely + 5V< -aV, + 12V and -12V. 
They are obtained from the same 
buzaing transformer as is used in 
the 16K RAM pack and most of that 



above the dots for each character. 
They are all stored in one byte per 
character and can be read by the 
Basic word ATTR and altered either 
by Basic commands or POKEs, 

The dot screen is a different 
matter, however, and cannot be 
altered so easily, as the dots are 
stored in peculiar order, so you have 
to use the graphics commands — 
which can define all the dots on the 
22 line by 32 character screen avail- 
able to the user — or the SCREEN 
command. 

The screen takes up 6,91 2 bytes of 





RAM pack seems to have been trans- 
planted on to the Spectrum, 

The obvious additions to the cir- 
cuitry are the PAL colour mixer 
under the metal can, which contains 
the video modulator, and two 
crystal-controlled oscillators are 
used, one for the ULA, which 
controls the screen among other 
things, and the other for the colour 
mixer. The 1 4mHz clock for the ULA 
is also used to drive the Z-90A 
microprocessor after it has been 
reduced to 3.5mHz., That is 0.25mHz 
faster than the ZX-81. The ZrSOA 
has also been freed of the job of 
putting-out the screen — by the ULA 
— and so no longer requires the 
commands FAST or SLOW, as it 
works at top speed all the time 
except when BEEP or PAUSE is 
used. 

PAUSE and BEEP both cause the 
Z-80A to stop for a time determined 
by the progranuner and so it will do 
nothing else while those commands 
are being done, BEEP commands 
should be kept short in a program 
for that reason; 0.01 seconds is a 
good speed to PRINT AT and BEEP at 
the same time. 

As for programming the 
Spectrum, it can be considered as 
an extension of the ZX-81 Basic. The 
PAPER, INK, BRIGHT and FLASH 
commands for each character 
square are stored in a memory map 



the 16K memory and the system 
variables take up another 736 bytes. 
The rest of the memory is not free for 
the user to use as 11 other areas 
float above location 23733 and can 
expand and contract as required by 
the Spectrum. 

The program and variables are 
sandwiched in the middle of those, 
so REM statements cannot be used 
for machine code. There is an area, 
however, which can be used for 
machine code programming above 
RAMTOP which is ignored by the 
Basic and its length can be defined 
by the user. 

The user-definable characters 
area is stored above that so they can 
be retained from program to 
program. 

There are many tape arrange 
meats which can be made with the 
Spectrum. The program, strings or 
machine code can all be SAVEd, 
LOADed and VERIFYd separately. 
The variables and screen can also 
be stored on tape but cannot be 
VERIFYd. As each is SAVEd, a 
message to start the tape recorder 
will a ppe ar and w ait f or y ou to p ress 

a key. 

SAVEing or LOADing causes the 
border to flash red and green or red 
and blue, depending at which part of 
the tape you are looking. All the tape 
programs LOADed correctly. 
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During the year SincJair User has pubUshed 

a number of articles of a specialist interest. 

We reprint some of them, 

particularly from the early editions 

which are now unavailable, together with some 

new features on issues in the world of Sinclair 

computers. We begin with Ian Logan, 

who has some interesting comments on the ROMs 

of the ZX-80, ZX-81 and the Spectrum. 
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Ian Logan looks inside the ROMs 

Monitoring the 
success of Sinclair 



THE NUMBER of Sinclair 
computers manufactured is 
now approaching 750,000. 
That impressive figure $hows the 
wide acceptance of the Sinclair 
design and Sinclair Basic. So far 
there have been three monitor pro- 
grams — the 4K program of the 
ZX-80 and the BK program of the 
ZX-80 and ZX-81; and now the IBK 
program of the Spectrum — and 
each has achieved a success which 
should be the envy of yny machine 
code programmer. 

It was clearly one of Clive 
Sinclair's earliest decisions to have 
a radically new Basic interpreter 
written for the ZX-80. It would have 
been easier to use an existing inter- 
preter, e.g., from Microsoft, but it is 
questionable whether such an inter- 
preter, the operating system and a 
character set could have been fitted 
into a 32K-bit ROM 4K-byte read- 
only memory. 

So the 4:K program was commis- 
sioned and written. The brief for the 
programmers clearly was lo write 
as fuli a Basic interpreter as was 
possible and to include short but 
still functional routines for scan- 
ning the keyboard, producing the 
display and handling the cassette 
interface. 

The 4K program was a great 
success, despite the fact that it 
handled integer-only arithmetic. 
The full use of single-stroke key- 
words was completely successful 
and the impressive syntax-checking 
feature made the ZX-80 an instant 
success. The 4IC program was 
written de novo and was very 
structured. U was also almost 
totally bug-free. 

The BK program was written for 
the ZX-80 and re- writ ten lo run the 
ZX-81 , The ZX-80 was almost out-of- 
date at the time of its launch and 
within a year Sinclair had the 2X-fil 
almost in working order. The ZX-61 
was developed directly from the 
ZX-BO but there was never a possi- 
bility that the SLOW-FAST machine 
code handler could have been 
incorporated into the 4K program. 



In any case, prices of chips were 
falling fast and the ZX-&1 was 
always to be supplied with a 64K-bit 
ROM 8K-byte read-only memory. 

The 8K program was written by 
taking the old 4K program and 
adapting it. Much greater emphasis 
was given to the tape interface 
routines — but still not sufficient; 
the SLOW-FAST handlers were 
added and the Integer calculator 
replaced by a very sophisticated 
floating-point calculator which 
used an internal stack-operating 
language. 

Once again, there was insuffi- 
cient room available and the pro- 
grammers had to omit routines they 
would have liked to include and to 
write economical code, thereby 
sacrificing speed. 

Moreover, the whole program 



clearly was written in a hurry. The 
initial well-structured approach 
used in the 4K program was lost and 
the result unfortunately was not too 
successful. All in all, there were 
probably about 100,000 ZX-aia 
supplied with the unimproved 8K 
ROM program. Those machines had 
a fault in the SLOW-FAST handlers 
which made the machine crash 
unless the user included POKE 
16437,255 at suitable places in a 
Basic program and, more important, 
the machines could not count 
correcUy, e.g., PRINT 0.25**2 gave 
3.1423844. 

Whereas the error in the SLOW- 
FAST handler could be corrected by 
software, there was no such possi- 
bihty of correcting the calculator 
error in that way. It was possible, 
however, by means of a hardware 
add-on in effect to change the code 
at location hex 1735 and thereby 
correct the error. It is probable that 
about 20,000 ZX-Sls were fitted 
with that hardware modification in 
the summer of 1981. 

Faced with the somewhat unsatis- 
factory situation, Sinclair had the 
SK program re-writlen and 
machines with the improved pro- 
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gr am beg an to appear in Sep tern ber , 
1981. Since then, the 8K program 
has been bought, along with a 
ZX-fil, by about 400,000 customers 
and that surely makes it the most 
successful machine code program 
ever written. 

Notwithstanding its undoubted 
success, it is interesting that even 
now it is not bug-free. The most 
important error occurs in the 
'division routine' e.g.: 

10 LET A ^0.00001 

20 LETS = 1/10000 

30 IF A« »B THEN PHINT A;" 

which is well within the capabilities 
of four-byte mantissa arithmetic 
which should give about eight 
decimal figures of accuracy. To the 
user the error appears as a 
rounding error and shows-up only 
occasionaily. It is, though, definitely 
a bug, as it was not the 
programmers' intention to have that 
kind of result. 

In April. 1982 the Spectrum was 
launched in a blaze of publicity and 
it is e most worthy successor to the 
ZX-81. Now, at last, there is a satis- 
factory set of cassette-handUng 
routines; ft high-definition display 
which allows for the drawing of 
lines, arcs and circles; a small 
beeper, and, of course, satisfactory 
colour. 

The situation of having a high- 
resolution display for handling 
points but a low-resolution format 
for colour is clearly a hardware 
compromise and the machine would 
never have been so cheap if it were 
to include an additional set of 
display chips. 

The Spectrum is a direct develop- 
ment from the ZK-8 1 in respect of its 
hardware and its monitor program. 
The 16K program is an adapted 8K 
program and contains large blocks 
of code which have been carried, 
unchanged, from the earlier pro- 
gram to the later one. To those 
blocks have been added routines for 
all the new commands, 

Essentially, therefore, the 
pedigree of the 16K program can be 
traced to the BK program and then 
further back to the original 4K 
program. The tidiness of the first 
program is now almost completely 
lost and the present 16K program 
has only a token attempt at 
structure. 

It is probably a direct con- 
sequence of the loss of the overall 
structure of the program that it con- 



tains a large number of bugs. In 
addition to the division error 
carried-over from Ihe 8K program, 
there are errors in the routines for 
back-spacing, forward-spacing, 
SCREEN, CLOSE and STR$. Also 
there has been considerable con- 
fusion with respect to the value 
'-65,536'; leading to e.g., PHINT INT 
-65536 giving -1. 

It is to be hoped that sooner 
rather than later an improved 
version of the 16K program will 
appear. 

Has Sinclair given a new lease of 
Ufa to a failing language with its 
Basic? It is very interesting to see 
how many people speak wall of 
Basic, as opposed to its opponents 




who seem to be so outspoken about 
their feelings against it. 

Basic is an almost perfect lan- 
guage for beginners; it is easy to 
start and is sufficiently like English 
to make sense, it does not lend itself 
well to the writing of highly-struc- 
tured programs but it is always sur- 
prising to see just how well-formed a 
good Basic program can be. 

The fact that Clive Sinclair chose 
Basic for the ZX-80 and has 
continued to use it in the ZX-81 and 
the Spectrum shows that at present 
there is really no worthwhile alter- 
native. 

The success of Sinclair Basic is 
due to its overall clarity of 
presentation as much as to any of its 
special command features. The 
design of the characters is clear and 
bold, and the use of both leading and 
trailing spaces which appear 
automatically is very impressive. 
With respect to the command 



features the use of 

- PRINT AT line, column; - 
is extremely easy to use and a great 
advance on the use of e series of 
cursor home, cursor down end 
cursor right control characters; but 
it would have been pleasant also to 
have the use of a PRINT character 
area command. The provision of 
allowing for the length of a string to 
be fully-defined is also of great 
advantage and that, together with 
the slicing feature, makes the 
manipulation of strings straight- 
forward. 

In no way can it be said that any of 
the three Sinclair machines is sup- 
plied with Extended Basic but 
within the constraints of the size of 
the ROM allowed in the particular 
model, the programmers have 
produced three levels of excellent 
Basic, 

Two more special features have 
been found in all the Sinclair 
machines. Automatic syntax 
checking of the edit-line has been a 
feature in ail three Sinclair models 
and there is probably no other single 
feature which makes for better pro- 
gramming. Immediately an error 
has beenmade the machine prompts 
the user to correct it. 

In most machines it is only run- 
time errors which are detected but 
in the Sinclair machines the Basic 
interpreter is called to check the 
syntax of Basic lines prior to its 
being called to run the lines. 

The two passes through the Basic 
interpreter are distinguished from 
each other by the use of syntax/run 
flag bit 7 of the system variable 
FLAGS. During syntax checking, the 
flag is re-set and a t any stage when a 
value normally would be changed, 
the flag is read and, in consequence, 
the value is left unaltered. Later 
when the line is being run the flag is 
set and that leads to the changing of 
values. 

The same error reports are gener- 
ated whether in syntex-time or run- 
time but it is a feature of the oper- 
ating system that the user is not 
given the report when the syntax 
fails; only an error marker appears 
in the edit-line and then only at the 
position reached by the interpreter 
when the error occurred. 

Fundamental to ail the Sinclair 
machines has been the use of single 
keystrokes for Basic command 
words, functions and some separ- 
ators. That feature has been a great 
success, although on the Spectrum 
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the number of different keystrokes 
possible is leading to an interesting 
range of styles for entering 
programs ^ it is scarcely touch 
typing, How does the machine know 
whether to write a K or L, or for that 
matter on the Spectrum a C, E or G at 
the correct moment? 

II is interesting to find thai the KtL 
cursor is produced, not as a result of 
scanning the line, but as a result of 
trying to print the line. 

When an edit-iine is apparently 
being written on the lower part of 
the screen it is in reality being built- 
up in the editing area and then 
printed, with tokens expanded, in 
the appropriate part of the display 
file. It is that printing which leads to 
the cursor being K or L, The first 
character after a line number is 
printed in K-mode; thereafter the 
machine is in L-mode unless a THEN 
is used or a new statement begun. 

Then as the user enters a key- 
stroke the machine considers its 
Current mode when determining 
which value to return for that key. 

In the Spectrum, C-mode — caps 
lock — is distinguished from L-mode 
by the flag — bit 3 of FLAGS2; and 
E-mode and G-mode by bits and 1 of 
the system variable mode. 

As machines for learning about 
computing, playing games and 
solving problems the Sinclair 
computers are clearly in a class of 
their own; but their fragility leads to 
their use being limited. 

No doubt the price of both the 
ZX-81 with its fine black and white 
display, and the Spectrum with 
its beautiful colour display, will fall 
steadily over the next year. 

It is to be hoped, however, that the 
monitor program of the Spectrum is 
re-written and that consideration is 
given to the production of a 
Spectrum Mark II which uses the 
same software, runs the same Basic 
and machine code programs, but 
produces a stronger colour signal. 

For further details see Under- 
striding Your Spectrum — by Dr Ian 
Logan Sin da ir ZX Spectrum BOM 
Disassembly — by Dr Tan Logan and 
Dr Frank O'Hara. 

The first book is due to be 

available in a few weeks but the 

disassembly' which will be fully 

documented, will probably become 

available only early lflS3* 

Dr Ian Logan won the 1981 
Rosetta Award and is the author of a 
series of hooks about the ZX-80, 
ZX-81 and Spectrum. 



ZX-80 programs can 
be converted 

Mark Charlton gives a step-by-step guide 



LOOK QUICKLY through the 
listing of a program you want 
to convert. If there are no 
PEEKS and POKEs and you have 
more than lKonyourZX-ai,youare 
not likely to have many problems. 
The main difficulties in converting 
programs occur when there is 
POKEing to the screen, or when the 
ZX-BO program proves to be too long 
for the IK ZX-81 when converted, 

Despite that, most programs will 
run more smoothly on the ZX-Bl, 
PRINT AT and SLOW ensure that 
far more attractive displays are 
possible and the use of inverse 
graphics in PRINT lines can also 
enhance the display using 1NKEY$ 
instead of INPUT A$; pressing 
NEWLINE also makes things work in 
a much more satisfactory way. 

If you look through the program 
before you enter it and see there are 
no PEEKS and POKEs, you should 
make a few changes on the listing 
before turning-on your computer. 
Change the way the random 
numbers are generated, for a start; 

ZX-80 

LETX = RND(IO) 

ZX-BO LET X = INT(RND*10)+1 

You may be able to save a line 
when you see the following in a 
ZX-BO program: 



LETX = RND[10) 

IF X ^ 5 THEN PRINT 



'FIVE" 



The ZX-61 version could woll be 
IF RND greater than or equal to .9 
THEN PRINT "F1VE'\ 

After changing the random num- 
bers — and realising, of course, that 
RAND on the ZX-81 is equal to the 
ZX-ao RANDOMISE — look for any 
use of TLS (truncate left) in the 
ZX-80 program. 

The ZX-81 equivalent of this very 
useful ZX command is A$ [2 TO). 
That is, if the ZX-80 program says: 

LET A$ = "HELLO" 
10 LET A$ = *' HELLO" 



20 Print A$ 

30 LET AS = 1 LS(A$] 

40 IF A$ greater than "THEN 

GO TO 20" 
50 PRINT "GOODBYE" 
You should rewrite it to read: 
10 LET A$ = "HELLO" 
20 PRINT A$ 
30 LET A$ ^ [2 TO) 
40 IF A$ greater than "THEN CO 

TO 20" 
50 PRINT GOODBYE 

In both cases, the output of the 
program will be: 

HELLO 

ELLO 

LLO 

LO 

O 

GOODBYE 

The ZX-80 lacks the facility to 
deal with floating point arithmetic, 
so it truncates a number auto- 
matically. The INT function should 
be used before any division in a 
ZX-BO program listing when 
entering it into the ZX-8L You may 
find that you would prefer the 
computer to round the figure to the 
nearest whole number, rather than 
whole number: 

Here is a small program on the 
ZX-81 to show that the INT function 
does not round' to the nearest num- 
ber but just to the nearest lower 
whole number; 

10 INPUT A 

20 LPRINT A, INT A 

30 GOTO 10 



1 

1.4 
1.7 
1.99 



1 
1 
1 
1 



The output shows the numbers 
entered (1, 1.4. 1.7 and 1.99) and 
what happened to them. You need to 
add .5 to the numbers entered if you 
want rounding-up, as the following 
example shows, when entering the 
same initial four values: 

10 INPUT A 



60 




20 LPRINT A, 
30LPRINTINT(A + .5) 
40 GOTO 10 



1 

1.4 

1,7 

i.gg 



1 

1 

2 
2 



Certain functions on the ZX-61 



PRINT AT, PLC! and TAB — 'INT' 
number automalically, so work on 
which value — the nearest whole 
number or the lower whole number 
— to which you would like them be 
INTed. 

If you have a program which 
stores information in and retrieves 
information from REM statements 



you can convert them easily by keep- 
ing in mind thai the first address 
after the word REM in the first line 
of a ZX-60 program is 16427. while 
the equivalent address on theZX-8l 
is 16514. Here is a list, produced by 
the hard-working ZX-81. of 2X^80 
(first) addresses for PEEK/POKE 
REM work and the equivalent on the 
ZX^Bl: 



ZXSO 



ZX81 



16426 


< 


- > 


16513 


16427 


< 


- > 


16514 


16428 


< 


- > 


16515 


16429 


< 


- > 


16516 


16430 


< 


- > 


16517 


16431 


< 


- > 


16518 


16432 


< 


- > 


16519 


16433 


< 


' > 


16520 


16434 


< 


^ > 


16521 


16435 


< 


- > 


16522 


16436 


< 


- > 


16523 


16437 


< 


- > 


16524 


16438 


< 


. > 


16525 


16439 


< 


- > 


16526 


16440 


< 


- > 


16527 


16441 


< 


> 


16528 


16442 


< 


■ > 


16529 


16443 


< 


■ > 


16530 


16444 


< - 


. > 


16531 


16445 


< - 


> 


16532 


16446 


< - 


> 


16533 


16447 


< . 


> 


16534 


1644B 


< - 


> 


16535 


16449 


< - 


> 


16536 


16450 


< - 


> 


16537 


16451 


< - 


> 


16538 


16452 


< ^ 


> 


16539 


16453 


< - 


> 


16540 


16454 


< - 


> 


16541 


16455 


< - 


> 


16542 


16456 


< - 


> 


16543 


16457 


< - 


> 


16544 



You are probably aware that ell 
graphics symbols, lettery nnd 
numbers, and their inverses, ere 
available directly from the 
keyboard on the ZX-Bl . Thai was not 
so on the ZX-80 and, depending on 
the listing, you will find either a 
great number of things like PRINT 
C!IR$ (128) lo print an inverse 
apace, or that the listing draws-in 
the required character or refers to 
the graphic on a particular key. 

If the specific key is referred to, 
use this table to convert, keeping in 
mind that the first reference is to the 
ZX-80 keyboard, the second to the 
ZX-81: shift Q; graphic 5; shift W, 
graphic 6; shift E, graphic 1; shift R, 
graphic 2; shift T, graphic D; shi ft A, 
graphic A; shift S, graphic T; shift D, 



m 



graphic 4; shift F, graphic 3: shift 6, 
graphic S. 

Here are the graphics symbols 
available on the ZX-60, with their 
character numbers and codes. Use 
this table when you find a reference 




135 



i:3€ 



137 



136 



13S 



to, say, PRINT CHR$ f 1 37) in a ZX-80 
listing: 

You may find that the appearance 
of the program when running will be 
greatly improved if you use PRINT 
AT rather than CLS. Experiment 
with display formats to see if you 
can dispense with use of GL3. The 
SCROLL command is very useful for 
printout of tables. 

ZX-80 programs which use a 
moving display routine are 
generally greatly improved on the 
ZX-BL You will find it necessary to 
delete ihe whole of the moving 
display, changing it to PAUSE — 
jerky, but the only thing possible on 
a new-ROM ZX-BO, unless you have 
added a SLOW — or to a delay loop 
— FOR J = 1 TO 20 NEXT J — or just 
leaving it as it is. You can obtain 
s ome indie a tion a s to which f igu re to 
place after the word PAUSE by 
keeping in mind that the figure used 
in most ZX-80 moving-display 
routines to POKE 16414 is related 
inversely to the delay — that is, the 
larger the number, up to 255, the 
shorter the time the display is held 
on the ZX-80, 

Many ZX-80 programs use the 
following line to POKE a character 
into a specific position on the 
screen: POKE Y*33 + X + 1 + PEEK 
fl6396) + PEEK (I6397)*256,n 

Wonder of wonders, this still 
works on the ZX-Bl adjusting itself 
automatically to accommodate 
changes in programs. Y is the count- 
down from the top of the screen, X is 
the count across. You may well 
prefer to use PRINT AT, which pro- 
duces more or less the same result. 



Not all system variables are so con- 
venient. Here is a list of them, show- 
ing the ZX-80 and ZX-Bl equiva- 
lents. The list was compiled by Ton i 
Baker; 

Old RDM New ROM 

16384 16384 

16385 16385 

16386 16391 

16387 16392 

16388 no equivalent 
163S9 no equivalent 

16390 16394 

16391 16395 

16392 16400 

16393 16401 

16394 16404 

16395 16405 

16396 16396 

16397 16397 

16398 no equivalent 

16399 no equivalent 

16400 16412 

16401 16413 

16402 16418 

16403 16419 

16404 16420 

16405 16408 

16406 16409 

16407 1642? 

16408 16428 

16409 16429 

16410 16432 

16411 16433 

16412 16434 

16413 16435 

16414 16436 

16415 16437 

16416 no equivalent 

16417 no equivalent 

16418 no equivalent 

16419 no equivalent 

16420 no equivalent 

16421 no equivalent 

16422 16406 

16423 16407 

16424 16509 

16425 16510 

16426 I65J3 

16427 16514 

To sum up, here is what you do: 



zx-ao 

LET A = RND(9) 



ZX-81 

LET A = INTTRND*9) 

4 1 

LET AS = TLSfAS) LET AS = AS{2 10^ 

Moving graphics; 

POKE I641,n PAUSE 255 — n (very 

spproximate) 

Variables see table 

Graphics, ,.<>■< , see relevant tablen 

two sivea 
LET A = C/E LET A = INT[CyB) ot 

LET A = INTfOB + 5) 
INPUT A LET A = CODE 

[E>JKEY$) — 28 

Good converting. 







Memory explored 

Flexible 
spaces 



WHEN CUve Sinclair 
designed his basic com- 
puter, it was to contain 
only three things within the memory 
map, the area where all the instruc- 
tions to operate the computer are 
stored. The area is easily accessible 
by the Z-80A microprocessor and it 
is easy to program uses for it The 
memory area is divided into 65535 
locations (e4K), by the 16 binary 
address lines (AO~A15) which are 
used to indicate the location at 
which the processor wants to look. 
Sinclair required only a place to 
store a program (RAM], a place to 
hold instructions to operate the com- 
puter when it was first switched on 
(ROM) and a location in memory 
which would translate the TV pic- 
ture. So it divided the memory map 
Into three sections, 0-1 6K for the 
ROM, 16K — 32K for the program 
RAM and 33K — 64K for the TV pic- 
ture. That was done by using only 
the top two address lines, A14 and 
Al5t to tell which section was oper- 
ating at the time. 

This divided the memory map into 
the four sections as shown in figure 
one with the ROM and RAM repeat- 
ing Itself again and again. The 
address line A 14 is used to turn on 
the ROM when the condition is 
binary O and when it is binary 1 the 
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RAM is turned on. The A15 address 
line is used to operate the hardware 
which puts out the TV picture; it 
operates only when A15 is binary 1, 

As A14 can also change state 
from to 1, while Al5 is operating 
the TV hardware the RAM can be 
used to stor© the screen display. The 
software in the ROM makes use of 
that fact and has only to pick up the 
address where the screen is — 
between 16K end 32K — and then 
add 32K to it to put it on the TV 
screen, 

The only problem with this system 
is that ROM between 32K and 48K 
cannot be used, as it would upset the 
TV picture. It also meant that the 
ROM appeared in the 8K to 16K 
section, blocking-out any other use 
for it, as it could not be turned off. 

That was the situation which 
existed in the ZX-60 and only inter- 



nal modifications to the computer 
circuitry could sort it out. The only 
place left to put new devices pro- 
duced by other manufacturers was 
to steal some of the RAM space to fit 
in the new device. That was done by 
turning-of f the RAM, operating a pin 
on the expansion port called RAM- 
CS. That was included in the design, 
as some method was needed to turn 
off the IK of internal RAM when the 
16K RAM pack was fitted on the 
back. 

That was because the IK RAM 
was repeated through the whole of 
the 16K section and would get in the 
way when 16 separate IKs were in- 
stalled instead. When the 16K 
Sinclair RAM was installed that 
was not possible, as it not only 
blocked-off any connection to the 
expansion port by covering it but 
also used the only free memory 



locations. It also did all of its 
address decoding inside the pack, so 
Cou ld not be turned off by operation 
the RAMCS line. 

When Sinclair saw that there was 
a market for his computer and that 
other manufacturers wanted to use 
it as a basis for experimenting w^ilh 
computers, he re-designed it, giving 
greater flexibility to the memory 
map. The resuU was the ZX-81. 

The internal design was much the 
same as the 21X-80 ^ figure one — 
but this time an extra connection in 
the expansion port had bee n put to 
good use. It was called the ROMCS 
pin and by o perating it in the same 
way as the RAMCS pin, the RAM 
could be taken out of the memory 
map. This was located on pin 23B on 
the expansion port and caused some 
chaos at first, as it was found that 
the first Sinclair attempt at more 
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externalmemoty, theSKRAMpack, 
did nol work the ZX-81. This was 
because inside the pack the pin was 
kept at a permanent binary O and 
prevented the ROM from being 
turned on. The only solution to the 
problem was to cut the connection to 
the pin within the pack, leaving it 
unconnected to anything within the 
pack. 

People could then, from the out- 
side of the computer, free some 
space in the memory map for their 
use. That was a great advantage, as 
many of the people who had bought 
the ZX-81 did not want to have to 
fiddle inside their precious com- 
puters with a soldering iron for fear 
of damaging them> 

It left many firms which had cut 
their teeth on the ZX-80 with a vast 
market for adding additional boards 
to the ZX-81, which could greatly 



expand its flexibility and use. Many 
of the people who started in the field 
have now left their original jobs to 
work full-time producing add-on 
boards for the ZX machines. 

It also led every manufacture to 
try to use the same areas for differ- 
ent uses. Also because the ZX 
customer was not willing to pay a 
great deal for any extras to his 
machine, costs had to he reduced to 
fit the market. So they took a tip from 
Sinclair and reduced the amount of 
lines they used for addressing. 

That meant that we had the same 
problem as previously, that one port 
covered more than one memory 
location; some cover as much as 8K. 
That, of course, means that when 
one device is using that area, no 
other devices can he used at the 
same address. 

Figures two, three and four show 



as many of the devices which could 
be found, plus their addresses. 

They also show, by putting into 
different columns, the devices 
which cannot be used together. 

Included are two RAM 
expansions, as they all have to start 
at 16K andwork their way upwards. 
That memory must be continuous for 
Basic, as the program would crash if 
it tried to store memory in a RAM 
location which was not there. 

This is the first known attempt to 
try to catalogue all the devices the 
ZX-80 and ZX-81 can use , The only 
one lacking the manufacturer's 
name is the floppy disc system 
which is manufactured by 
Macronics. 

For more details on these devices, 
contact the manufacturer. 
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GRAPHICS 




One of the areas in which the ZX-81 cannot 

compete with other machines in the home 

computer market is in the quality of its graphics. 

With a Uttle imagination and patience, however, 

it is possible to produce some good designs, as 

Phil Garrett discovered. The Spectrum arrived 

with better graphics but there were still 

improvements which could be made. Christopher 

Leigh explains the method for doing it. 
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Phil Garrett on the ZX-81's abUities 

Making programs 
more attractive 



GRAPHICS on microcomputers 
are advertised in much the 
same way as soap powder. 
Even the smallest soap packet is 
Giant Size and graphics start at high 
resolution and go on to ultra-high 
resolution. 

The ZX-81 has high-resolution 
graphics. 

The extensive use of visual dis- 
play units is a comparatively recent 
development. Before their spread, 
people were perfectly happy to use 
a computer with no graphics, even 
for games. 

There are still some who regard 
graphics as a distraction but next 
time you meet a professional com- 
puter worker, ask him or her to 
reconunend a book to explain com- 
puters to the absolute beginner. 
Nine times out of ten they will 
recommend the "children's" Lady- 
bird book. The Computer, One of the 
reasons is that each page of text is 
accompanied by a clear and 
relevant illustration. 



!n the same way computer 
graphics can help keep attention in 
an educational program, or can 
present information in a more 
easily-assimilated way using charts 
and graphs, or can just make any 
program more attractive and inter- 
esting. 

The ZX-81 high-resoiution 
graphics have a definition of 64 
pixels (picture elements) across by 
44 pixels down, which is fairly low 
as high resolution goes. The Atom 
offers 256 X 192, the BBC model B 
640 x 256, although a standard 
Apple has only 40 x 48. The 
problem with the higher resolution 
is that much larger amounts of 
memory are required, 2 OK on the 
BBC machine. 

Worthwhile results can be 
obtained with Sinclair-sized pixels. 
Recognisable maps can be drawn as 
in the Video Software educational 
Video Map passages, and turnings 
can be shown as in d'Ktronics 3D 
Labyrinth; the Sinclair manual 
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gives examples of plotting mathe- 
matical functions and straight lines 
but the best on the market, with its 
imaginative use of the full character 
set, including pixels, is the J K Greye 
3D Monster Maze. 

Even the instructions are livened- 
up, with a clown doffing his hat to 
the player, or victim. The game, a 
machine code three-dimensional 
ma^e, contains the amazing 
monster, which, if you do not run 
away, gets larger and larger, 
lumbering towards you. 

Producing good graphics is very 
rewarding but also extremely time- 
consuming. Fortunately there is 
some help available. 

Butler, Currie and Hook's Print 'n 
Plot Jotter is an amazingly simple 
idea and a genuinely useful aid, The 
jotter is a pad of 100 A4 sheets 
printed vrith a separate numbered 
grids for ZX-81 printing and 
plotting, so you can sketch^aut and 
amend your desired graphics with- 
out either computer or temper being 
overheated. When the design is 
complete, you simply transpose it 
into your program, 

As well as the jotter, there is also 
a matt polyester film available with 
the same grid pattern. That has the 
advantage of being re-usable, with 
care, provided a hard pencil is not 
used. It is also translucent, so you 
can trace directly over suitably- 
sized photos, drawings and maps. 
The only minor quibble is that it 
would have been advantageous if 
the grids had been super-imposed, 
as in the Sinclair manual. 

It took about 30 minutes to do the 
picture of Fungus the Bogeyman, 
which 1 would not have attempted 
without, the Print 'n Plot film. 

The aptly-named Picturesque 
Screen Kit 1 is a completely differ- 
ent aid, in the form of a package of 
machine code sub-routines 
contained in a single REM statement 
less than IK in size. The subroutines 
can be called from a Basic program 
with USR statements and they 
include flicker-free scrolling up, 
down, left and right, clearing or 
reversing part of the screen, or all of 
it, and drawing a border round a 
specified area. 

There is also a very handy non- 
graphics routine which saves and 
loads program variables at double 
speed and so allows the exchange of 
data files between programs. 

It is possible to fudge the 2X-81 
into giving genuine high resolution > 
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The ZX-81 is a digital computer, 
so not surprisingly it is all done by 
numbers. Every character is made 
up from a grid of eigiit-by-eight dots* 
A space character has all the dots 
off (white), and an inverse space has 
them all on (black). 

Starting at address 7680 in the 
ROM, each character in turn has 
eight consecutive bytes which 
determine its pattern. Each byte 
represents a single row of the 
character and if vfe convert that 
byte from decimal, to 255, to 
binary, 0000 0000 to 11 111 1 1 1, the 
pattern of dots on or off is revealed. 

The Character Table Printer 
program has been developed in an 
attempt to make all this clearer. It 
shows the address in the ROM, its 
decimal contents, the contents con- 
verted to binary, and then the 
binary converted into spaces and 
inverse spaces. 

If the character set could be 
changed at will, we would be talking 
about genuine high resolution with 
256(32 X a) dots across by 192 (24 X 
9) dots down. You cannot POKE into 
the ROM but there are other ways. 
Sinclair very iiindly provides one 
way in the booklet supplied with its 
printer, which allows high-reso- 
lution graphics to be output to the 
printer. 

The LPRnsrr function works by 
reading a character from the 
printer buffer, address 16444 to 
16476, finding the pattern of dots 
from the table in the RCiM, and then 
sending that pattern to the printer. 

The Sinclair fudge involves 
moving down RAMTOP to leave a 
25&-byte space, then copying the 
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ChdTQeter TaWe Printer. 

LPRINT routine from the ROM into 
RAM, not the area above RAMTOP. 
This routine is then altered slightly, 
so that instead of looking for its 
character patterns starting at add- 
ress 7680, it looks from address 
32255 instead, the area above 
RAMTOP. 

In those 256 bytes there is room 
for 32 characters, which happens to 
be the size of the printer buffer. We 
can then put whatever dots we want 
in the bytes above RAMTOP, fill the 
printer buffer with characters to 
31, call our special LPRINT routine, 
and they will be dumped on to the 
printer. Extra hardware is required 
if you want to have those high^ 
resolution effects displayed on your 
TV. 

The Quicksilva Character 
Generator is an add-on board which 
includes IK of extra RAM, 
addresses 33792 to 34815, which 
can be fitted with character 



patterns of your choice. 

There is room for 128 characters, 
so yon can have the Sinclair char- 
acter set plus many more. Part of the 
hardware on the board detects 
when the ROM display routine is 
about to look up the pattern for a 
character in the ROM table and 
sends it to the patterns held in the 
extra RAM instead. 

The Quicksiiva Hi-Res Graphics 
Board interrupts the normal display 
routine in a similar way but is far 
more powerful and is a joy to use. 
The board has 6K of RAM, address 
40960 to 47130, in which the high- 
resolution display is stored separ- 
ately from the normal display file. It 
also has a 2K ROM, address 10240 
to 12287, in the unused 8K between 
the Sinclair ROM and RAM. 

Routines in the 2K ROM can be 
called from Basic or machine code 
to perform high-resolution plotting 




QujcJisUvu Hi-Hss Graphics 

and hne drawing in black on white 
or vice versa. The hi-res board is 
expensive. 

Whether you use the standard 
character set or hi-res add-ons, 
fascinating and worthwhile effects 
are possible on the ZX-81. A pictor- 
ial alphabet for teaching early 
reading would be very rewarding, 
though it would take a good deal of 
effort, and a very snappy flight 
simulator should be possible with a 
hi-res board. 




3D Monster Maze. 



Fungus the Bogeyman. 
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Christopher Leigh on the Spectrum 

Improving on 
the manual 



FIRST acquaintance with the 
Spectrum chess routine gave 
the impression that a magni- 
fying glass was needed to identify 
the pieces. 

The obvious aim was to make 
them bigger but that meant using 
more than one character space for 
each chess piece* 

It would have been good to fill the 
screen viath a 24*24 display but a 
16*16 one was chosen. That meant 
that each chess-board square con- 
sisted of four printing spaces 
arranged 2*2. 

Printing the board was fairly 
easy; the labelling was added later, 
A white screen was kept for ease of 
reading, though a black screen 
would probably look more 
impressive. 

The board was printed using 
paper colour controls so that ink 
could be reserved for the pieces. It 
seemed more sensible than^ for 
example, to print one large magenta 
and then to put green Ink squares 
over it, which would have involved 
using Inverse, which can be 
confusing. 

Using shaded graph paper, the 
pieces were drawn-in with a pencil 
for each little square — represent- 
ing a pixel — which needed inking- 
in. That was translated into a binary 
code which could he POKEd. The 
user graphics are of memory. 

Three considerations affected 

Figure 1. 



the shape of the pieces. They had to 
leave sufficient margin to show 
clearly the colour of the square on 
which they were printed. 

They had to be very clearly dis- 
tingishable. For that reason pawns 
were made smaller than other 
pieces. The third consideration was 
more awkward. Each piece 
occupies a 2*2 square, requiring 
four user graphics to define it. 
There are six different pieces in 
chess so that 34 graphics 
characters would seem necessary 
but only 21 are available. 

The answer was to share some of 
them between pieces; the fourth 
quarter of the queen is the same as 
the corresponding quarter of the 
knighl and the complete bottom half 
of the king is the same as that of the 
rook, which consists of USR "a" 
followed by USR "b" with USR "e" 
and USR "d" underneath. Each 
drawing is labelled with the appro- 
priate USR letter and then the 
binary codes worked out for each 
graphic. Each pixel is represented 
by a for paper and a 1 for ink. 

The codes can be FOKEd into 
memory as binary numbers using 
BIN but as there are so many to do 
thoy can be translated into decimal 
to reduce the typing. 

The original drawings and binary 
codes have been kept for ease of 
operation. Figure one shows how 
this works out for the rook. 



DECIMAL BINARY 






00000000 





oonooooo 


25 


OOO 11001 


2S 


aooiiooi 


31 


00011111 


31 


00011111 


7 


OOOOOlll 


7 


oonooiii 


? 


OOOOOlll 


7 


OOOOOlll 


15 


00001111 


15 


OOTOlIll 


31 


00011111 


31 


00011111 





oooooooo 





oooooooo 



H^imil^ 




! L- ___-i_i^ 




U-^^, ^ 


= =±-:::::r== 


t 



BINARY 

oooooooo 
oonnoooo 

10011000 
lOOUOOO 
11111000 
11)11000 
11100000 

iiionono 

11100000 

1 1 lonooo 

11110000 

iiiiooon 

lllllOOO 
1 1 1 1 1 OOO 

OOOOOOOO 
OOOOOOOO 



DECIMAL 




152 
152 
248 
248 
224 
224 
224 
224 
240 
240 
248 
248 







With the pieces complete the most 
laborious part of the job is over. The 
next task is to put the pieces on the 
blank board. The user graphics 
could be typed-in but that would 
make any kind of game impossible. 

The pieces must be held in a string 
array. An 8*8*4 string array was 
chosen so that each board position 
was fully-defined and all four labels 
for the user graphics could be put 
into the array for each piece* which 
proves to be fairly simple. The use of 
upper- and lower-case letters gives 
the array an extra dimension, so the 
computer always knows the colour 
of any pieces referred to. 

Once the board array is set up, 
printing it is merely a question of 
getting the numbers correct so that 
the proper graphic is printed at the 
correct position. Number juggling is 
also needed when entering moves. 

At that stage the program can be 
run to see if it works. If the blank 
screen at the start of the program 
occurs while the machine processes 
lines 1-1000, to prevent the player 
thinking something is wrong lines 
70-^90 should be added. 

Other improvements were made. 
There was a long wait between 
printing white and black pieces. The 
Spectrum prints blanks all over the 
centre of the board. Variable ' ' w' ' is 
used to suppress such stupidity on 
the first run. On subsequent runs 
the player has to suffer space 
printing, as it is used to erase pieces 
which are out of place. 

The complete listing is shown in 
figure two. The program puts board 
and pieces on the screen and then 
allows you to move them at will. 
Pawns automatically become 
queens on last rank; castling has to 
be done in two moves. Games can 
start with the pieces put in any 
position. Lines 70-90 print a title 
and flashing "thinking!" so the 
screen is not blank during the few 
seconds it takes to run through the 
user graphics and setting-up the 
board array. 

Lines 100-350 poke the user 
graphics. Since only 21 are avail- 
able, three are used twice by the 
chess pieces. 

Lines 500-640 set up the two- 
dimensional string array which is 
used to hold the positions and the 
make-up of each piece. Each letter 
of the string points to the user 
graphic which defines a quarter of 
the piece. The use of upper- and 
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Figure 2. 

CTRUM CHESE" 

Q0 pfi■I^^T RT la. ift^ briomt u r 

J_ft6H ij '-Thinting! " 

BS REM 

1^1^ nCr-i Strt Up user qraphics 

lie FOR n=l TD ai: BErt ai oaer 

ISe FOR n^e TO 7! SSflD J 

lae POKC USH CHH* (n*l.*3J +i»,a 

14-0 NEXT ^ ■ wesrr n 

iSe DBTH Ea4,33*ia4-&,fe4e,3*B,a* 
iga DflTR a,B,*,3„*,S.. 15.. 31i RCM 

iSa^DRTFi e,«., iea>iae.LaE*ja4B..a* 

aiB DHTH S5, 1,3,7, IB.. J,*j*.. a 

^^S^ tflTH ^,e,l,3^?,6,l*,B: REM 
bishop _ 

a«0 OATA Q.,e.. LSB.. L^a .aa4^j96 . lia 

. IE 

ase DflTT-n e, 14. b .7 .3. i5^&,a 

&7e DRTft &,<I>jaBjSS,6,6, 1, 1; fttw 

E3Br''DHTH e, B^ ISB, ISSj »6 j, B&^ l^S,, 

ESe DfiTTH 15.,15j15j iP,lftj iB.B,B 
SBip PHTR «,d, 1,T,7, Ij 1: Reft H 

si* D-RTTR B .e, 1S&, ise.as*ja2*^ i:i 

3ao i>btcf e ,* ,e , 1 , 1 .?..?.■?'. ftCM t 

SSi- 

51* onxFi 7 . 1 , 1 .15 , is.0,a..e 

see LET « = ii RtM inttiat jMJSiti 



see REM 

eie REM Initial piiaitions 

ar Cia«;c fur KhiLe 

Eaa etM bfta^^^^i 

H3I0 LET hi(l..Lf «"^bC4" 
l. SJ ■,r"abCd " . REM i-Tiat. 

549 LET bttt ,&} ^"e.Tsh'''- 

*ge LET b*41.. 31 ai"i jl I" 
1 . CJ a"l Jt L"l rem biJhn/n 

eeei L£T bt{l,4» •"■n^h" 
en 

tS-7Vt LET !»• 11,3) ="piitd" 

!3 



15M 

LET bt:^ 

LET b«( 

LET b«l 

REM qut; 

RE.H tin 



ESe rOR r, =1 TO e. LET bStS.nl 

'£^S^rtS^^"^,"*,>«SM pains* ^^' 

99lb CtlB J\-=i. TQ a- LET Ktlf m 

4?f-fFGfi*'^^^""='^^"-^ 



pieces 
UtT bk : 

LET b*l 
LET bt ^ 



EM*?^J^' !:;'=''T" ^ THEN Gc TO xsaa- r 

J^lg >fS>* print tlinJL beard 

IfSiJB PRINT TBB S.; "S B c & E r S 

1^** f,29-,"=^ """^ ■*■ PRIMT *«■ a»n. 
ra ^ n ." JvcX T ft 

m% t=e r|°i'^° ^' ^^"^ "'='' "^^ -^^ 

liae PRI^^^ HT S+4fn+b,0l^4fa : -^ 

; HErt jj sa'senta- p-a^nr spaces Tis 
4 >£».■« dbu tuj -grHan paper 3pjt*a 

■" REM coLour'-f.-i apat-es the uT*7<I 

r waij rovnfl 

1 138 NCKT b : HCSfT b , MEAT n 

lEee nEH 

lEie fitLtt print piatta 

isaa roH v=i ra Si Ftm n-i rcr e- 

LET t=a 
1S30 BRIGHT S: PRPBR 9: INK 1- F 
OR ■=! TO 4 

1)!^«» LET b=COI>E ijilv^p-B) 
^SSO IF b = CoDE " ■■ THEN GQ TQ 11! 
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B*: REPi one spacu 

LESa IF b^ae then let b=b-3E. XN 
R. ■?: REH li^ifvr casa ii tihi^q 
lS?e lPT b^btTBr REM <:<invwri to 

jr?H^^Lif*j!^*7i ^ '"^ '■''^'- 

ll?^ £?5^ RT >'.,-S,;CHR* fc 

aa*B REM 

3V1.0 BETH «Titsr HbvES. 

aaao ctm 4>t(it}: tNpiJr "ent-er -joli 
to si OP ant^r a "^*t 

ag*3 LET fl=COD!!: attlJ 

M»nj lower case 

iSZS: hU ^f^fil- a seal 
seee let jii-pode d*ts) 

31gB IF vi& Oft v<a Q^ n j-E OS* nfl 

THEM INPL/T '■ln.?alio^ov=, ?^^^- 

r fpetfl '^* = '-■">= REH Fol: 

?*I*p^lIi=''"'^' "^^ ^'^^ 153B: REM e 

file iSpuT ^'S?*^ ^^'-^ "?-^* **>^3 

aiaa IP- c^f^'a- t« ^*,=,'-v-" then le 

fSae ESR-T(S|i-T &. 3IMK av &TOF 



lower-case allows you to distinguish 
between l)lack and white pieceSn 
The dimension statement [520) re- 
sets the array automatically. 

Lines 100CH130 print the blank 
board using magenta and green. 
They are chosen to give maximum 
contrast and therefore clarity for 
the pieces, which are black and 
white for simplicity. It is spaces 
which are printed using colour con- 
trol characters (see page 115 of the 
manual) to define their paper 



colour. Remember to switch back to 
white paper after the fourth space. 

Lines 1500-1620 print I he pieces 
on the board using black or white 
ink. Paper 8 keeps the board 
squares to their original colour. 
Lines 1580 and 1590 keep the print 
position within the correct 2*2 
square. 

Lines 2000-2200 enter the piece 
moves, checking at 2120 that the 
move is within the board and allow- 
ing you to stop the game. Either 



capitals or lower-case are accepted 
in inputs; 2140 unprints the old 
position and 2160 prints the new; 
2155 and 2156 convert pawns to 
queens. 

The variable set in 2150 allows 
use of earlier lines as a subroutine, 
rt is re-set in 1520, Variable w (set in 
260) allows the omission of some 
printing — blank squares on the 
initial run (line 1615) and re- 
printing the board (line 650] in sub- 
sequent games, w is re-sent at 2190, 




69 





AVAILABLE 
NOW 



USE 25 PRACTICAL BASIC progranns you 

can put to work immediately- 

Programsto demonstrate the wide- 
ranging potential of your 16 or48K Spectrum:— 

Worid Atlas ~ Cassette and Videocas set ie 
Index — Music Composer — Computer Term 
Glossary — Star Map^ ... 

Personal Programrning Aids to help you write 
your own programs more effectively:— 

Memory Map Monitor — System Diagnostic - 
Prograrr debugging aids , , , 

Time-sawing routines to use in your own 
programs:- 

Text Editor — Flexible graph dravwing 
routines — Sort and Searcti routines . . . 

Plus muctr more. 

And, of course, original games lo entertain 
and chialtenge you. 

LEARN New ways to get ttie most from your /' 
Spectrum, Over lOO pages packed with — 

PowerfuJ programming techniques: — 
use Structured Programming to save time and ,' 
make your programs more reliable — 
Ideas to make your games more exciting ■ — 
How and when to use trees, tables, sorts 
and searches (do you kf>ow the Monkey 
Puzriesort?),., 

Facts at your Fingertips: — 
Memory and runtime Benchmarks for every 




command — Display File Memory Map 
— Important PEEK and POKE locations 
you wori't find in your Spectrum hnanual , 
Program Design A ids:- Screen Designers, 
for fast graphics ancf print layouts — 
fiflemory Manager, to keep track of every 
variable and array. PLUS;- All 25 BASIC 
programs explained line by line 
-a goldmine of practical hint sand tips. 
Send today for USE AND LEARN 
Vol u me 1 - 25 BASIC Prog rams.and 
well also keep you posted with details 
of further important MiCROL pfoducts 
for your Spectrum. And USE AND LEARN 
comes with MiCROL's full 14 day 
money- back Guarantee, 



Toorder s imp fy complete the 
coupon, and FREEPOST with 

your cheque, made payable to 
MiCROL (UK Mail Order). 

Despatch norrnaily by return. 
Telephone orders— credit card 

holders can order by telephoning 
(0223)312866 from 9-5,30 Monday 
to Saturday, stating name and address, 
Card No. Access/ Barciaycard/ Visa, 
arid Item(s) required. 
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PRACTICAL ANDO 




POWERFUL 



FOR 48K 



RELIABLE. SPECTRUMS 



AVAILABLE NOW 



Whether you want lo update mailing lists, 

re-organise tiie f iiing, or simply produce an index of 
your starrp coliection, THE DATABASE 
makes it easy and enjoyabie: 

Easy-to-use one- touch commands and fuil 
onscreen prompts for fast, confident operation, 

Down-to-eartli 40- page manual — 
fuil operating instructions pins practical examples 
to show iiowTHE DATABASE Ineips you in aimost 
every work and leisure inter&St, 

Ma&sive storage capacity for reai-wori^ 
capabilities — over9D0 screens of information 
(or over 7,000 names and addresses) on a 
singieC90 cassette. 

Advanced features you won't find on 
most £100 +■ databases — Macinine-code 
automatic sorts and six l<inds of searcties 
(inciuding Find Smitii, Find Smith AndCroydon, 
Find Smith or Croydon). 

Performance you can depend on — 
professional design and lestingensures 
the reliability you need for storing ( 

important information, ,' 

And, with THE DATABASE, you 
get FREE MiCROL UserCare — informed. . 
intelligent assistanceand advice, 
whatever your question — by letter or telephone. 




You can put THE DATABASE lo work 

immediateiy. And as your Spectrum 
system grows, THE DATABASE will 
grow loo, wrtti low-cost MiCROL add- 
ons for Microdrives and full-size 
printers available soon. 

AVAILABLE NOW! 
ONLY £9.95 

Find out for you rseff how TH E 
DATABASE puts reaJ computing power 
at your fingertips. 

Send for THE DATABASE today, 
and we'll also keep you posted with details 
of further importani MiCROL products for 
your 48K Spectrum. And THE DATABASE 
com es w i t h M i C RO L' s 1 4-d ay money- back 
Guaraniee. 



To order simply complete tne coupon, 

and FREEPOSTwithyourcheque, made 
payable to MiCROL {UK Mail Order), 
Despatch normal iy by return. 
Telephone orders— credit card holders 
can order by telephoning (0223) 312866 
from 9-5.30 Monday to Saturday, 
stating name and address. Card No, 

Access/ Barclaycafd/ Visa. 

and item(s) required. 




PROCESSOR 



MiCROL 

sPEamiM 

(0223)312866 

MAIL OROEH DISTRIBUTLDhJ EXCLIfSIVELV 
BVTEMPUSOFCAMBfllDGE 

38 Burleigh Street, 
Cambridge C61 1BR. 




DesigrlEii -Dv !ie*er^ia'&iL'K I H<S 




[post to;— MiCROL (UK Mail Order) Freepost 

38 Burleigh Street Cambridge CBl 1BR 

lease send me ...... copy/copies of THE DATABASE 

Please send me copy/copiesot USEANDLEAAM VoM 

1 1 enclose cheque/RO. for (£9.95 + 50p p + P 

- £10.45 total each). 
I Or i wish to pay by Access/Barclaycard/Vi&a 

Card N urrber , 

I Please print name and address 

Name - 

Address 

' ■ ^^'^ 

C red 11 card 

iioider's sigri&ture 
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CAMPBELL SYSTEMS 

The very best in machine code for 
SPECTRUM and ZX81 

spectrum 16K GULP MAN garne of the XJtxMAN variety, with 15 
rnazes, 4 chasers, laser defence, 9 grad^is, 9 speeds, demo mode, 
choice of joystick control. "An extraordinarily gocfd program", 
raves Boris Allan for Popular Computing Weekiy. We think you will 
agree, £5.95 

Spectrum 46K MASTER FILE business /domestic fifing and 

reporting system. So flexible K is equally usable for your mailing- 
listSj catalogues, stock control, text ej<tracts . . . applications are 
endless. Fully user-defined data and report display formats, 
dynamic variable- length file, records, and data items. Fully menu- 
driven, with powerful search facilities, sorting, total /average, 
update, rnultiple independent files, printing. Yes, we aim tosupport 
the Microdrive when Jficle delivers. Nearly ^11 the 8K we use is 
machine code, so you get 32 K per file. Comes with example file and 
12-page manual. £15.00 

SpactrumSPDE 16K Disassembler and Editor, as used by other ZX 

pj-ofessionsls. and we used it to develop the above. C5.95. 

ZKSl 16K GULP II almost identical spec to GULPMAN. E4.75. 

ZX81 16K to 64K THE FAST ONE is the predecessor to MASTER- 
FILE and is in use all over the world now. Specification is very similar 
toMASTERFILE.£l2 

All prograins supplied double- recorded and nnailed 1st class by 
return. Prices include VAT and postage withiin Europe. SAEforfuii 
list. 

CAMPBELL SYSTEMS 

(OeptSU) 

15 Rous Road, BuckhurstHill, 

Essex IG96BL England. 



ABER50FT 

7 MAESAFALLEN, BOW ST, DYFEO, SY24 5BA 



ZX81 & Spectrum 
Games 

Now NEW LOW pncesua 



PROGRAM OLD 

Chess 1.4 10.00 

10 levels m c 



NEW 81 SPECTRUM 
8.95 



Adventure 10.00 8 95 9,95* 

140 tocations based on the original 
(At CI 0-00 welf worth tfie money 
Sinclair User Issue 2 review) 

Invaders 5.00 4.45 

Fast m c arcade action 

Mazeman 5.00 4.45 4 95 

AN the features of the originaf 
arcade version m^c 

'requires 46 k Spectrum 



All prices are inclusive 
Return of post service 



£./\Ol 




Tuc y^tci I ccrucpnTtniM cpcTt tooc uru tec 
u if- I iCw Oi-t iCKt sttun Dur t uftiKt nuu-fC 

''Without Quesr/on the finest machine code games available 
today::. J.W. ROWLAND Prod^utt Manager for W.H, SMITH. 



CAMCSrAJ>E 1 lor llf 

10 Gamos ind. ASTEROi&S, UFO, 



,only CSJfi 

CODE, BOMEER, 



GUlLLOTllVE, KALFI PES COPE, etc. 

PilOBAiBLV THf BCST VALUE Ik TAPE AVAILABLE. 



Wo'vB tfcuw in tl!. games which sisme uf our competitors 
require T£)[ ra dnr 





GAIMESTAPt 2 hr 1«H „^^^ txty f3.H 

'StahjighTER Supefb machine codB Spacje BattJe. Set 

afiainsi a b^tkBrOund of twinkling aiars. wirh stunning 

SKsilfjjiitJns - if i(^u can ihit [f>e an^nnvl 

PVnAMtO Can you mov* ihn Pyrajnid? Make a misijKfl and 

it will .;ollHp5«| A Thinkara jama. 

AffTtST The u'littiate Gr3[)h«:: Dasignera aid . B Dirsctioris 10 

Wcmrjfiefl., SAVE. COPV. FLJBOUIT. CLS, etc. 




OAMErTAPE 3 f« lUt grrfy £4 jg 

*CATACaMBS A Mufti- Levfll Gfaphic! AdvanSure, gjch 
iFivBl can oofitain up io 9 Hooms, a Passeflos. 7 Monttera. 
Food, fiolcl. Trapt. Fhanroma. jn Exit itc the n^il IovbI). 
antj there'^ 5i\ infiriiic numbarcf lau«l£. 

NOTE. . TTiia ia NOT -Ons Of tfia naca*»fily lirnilsd laxt 
Adventures as jDid «leewhere. 

■T^rt VKceHept atsdcuvr gsme wlTicti untl Aerp you smusstS 
tof tumrsy. COWFUiefi 6 VIDEO GAMES. 



tiAMenAPEifw-itM . «iir«js 

•JD MON^T^ MAZE JliB Game !o Top All Olfwri. 
Unb«lievat)le Graphitis! Can yOu i\f\i yOur way Ihrcugh ihe 
Miijg? The EXIT is Ifiera scmwvihera. but then 90 Is a T .HEK. 
and 112 aftar YOU I Al in 3C [!h? T.REX wll actuailv run 
(DwardE ¥^u in full pefspecti'ifeil. vou'sie never nsun tfvfif^t^a 

"•3D MONSTER fAAZS H fftf tmH jsmw / h»v9 aasrt fw l*w 
ZXSt- . . . COMPUTER & VIDEO &AMe$ 
•■if I hm<S to shoose jtiss ofi^ prtJjrffmme ro impress an audtefn.!! yviih the cspebiiitiei of 
me ZXST. i/i^n J.K. Greye's 3D AtOfi/Srifi MAZE woula be the oitr wf^jjf dotitif 
. . ZX COM PLf Tl N G "Sriftanr, ftfliffianj, bf^Hisnt'" . . . POfUJLAR COMPi/TWG WECKi. V 




UAMeSTAPE E fw 14N . 



,anty£4.«« 



•3D DEFENDER Tho Ultimata Space G*me Super fatt 

Machine Ctjde 30 varsicn al ihe Arcada favourite. Vou r^itv* 

to aave your r^jme planet from ttie rfiarauriiriH Align Spacecraft. 

This is ai\ in 3D. your uiswEcreefi shows you [tut v^^ ctj! 

o( ycmr Fighters cocicit *;ifKlow. Tftc backd'tjp mtjvas vwhien 

you turn, or fly op fljr down 18 flight diret^noruJ. ju*l at if you 

werB really flying riF Bur ihijri YOU ARE! The Enemy SauCftrs 

will iiciuolly zoom towerds you in 30. and shoot you it you lei rlwnv VfJii' (Jisiilsy 

includes Si:oi*. Shield Strenfllh. AlSti^Oii, Prtjufiiiiity.. Forward Fladarand your viewscieen. 

whicih B.timvB yoiir fotjtino home planet, bacfedrop of Start, IVtetewa, Ejiplosicm*. 

Plpsma BiMis, yaur Photon Baan^?, up rij 4 Enemy Saucers and ol course its all in 

fuK 3DJ 

"Another $P winner" SINCLAIR OSEfl 







GAME^APEeforlH. 



.OnlrfLK 



'BREAKOUT Supeir Fast FuK Screen Dispf.fly Game Your 
all timK lavourite with «n addad cwist. Sbb how much Monev 
voir can win ^nd watch Ihe pnundE convert la Dollars. All 
m Ma^;hirie Code tOt FiBt Action lyith 3 Speeds. 5 Bs^ Sues 
and thrae (npiias of rettountti T*ie bait SREAKOUT around 
JUKI *t this price yijij can't goiwoofli 

■The best of fts kind" WHICH MICRO A SOFTWARE REVIEW 



GAMES MARKED * IWCL. MACHINE CODE 
Prices include VAT and U.K., P. & P. 

(Add appropriate Postage orr Foreign OrclersL Cheqyes/P.O.s to 

J.K. GREYE SOFTWARE LTD 

DeptSU 16, Brendan Cfose, Oldland Common, Bristol' BS1S SQE 

CBECTT CARD SALES: FOR iNSTANT DESPATCH, BY PHONE ONLV 
TEL: 01-930-9232 (9 am - 7 pm) 



If you pnafer to see lielore buyiinB. ourtange of BAMEJFAffiS 
are stocked by the t-cliovcii^g sifirgs. 

BUFFER MICnOSHOP 374A Straatharrv Hiaih Rd. UinctonSWie: 

2^£? 24GlOuCt,s[erRd., Brighton; 

iitSSnSn; *^ ^^'^ ^'■' ^''^"^. Airiin; 

JJ^^STT^f 29 BelvBdora, Lansdowin l=1d..B8t!h, Av«n; 

MICRO WARE 131 MettLinRd.. LeicBtter; 

SCREEN SCENE 144 gj. Georgfts m.. ChoHanham, 



W.H.SMtTH 
2EOXTRA 



. - - - —--. Glos; 
. OvarHM Computer Esranch*!^ 
E SrhoQ* Liino, Kinson, BouTnefntmih, Ctar^ei" 

TRADt Si hXPORT ENQUIRIES WELCOME 
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One of the most popular sections of Sinclair User 

has been Program Printout, in which we 

have attempted to give a wide variety of programs 

to suit all abilities, interests and machines. 

We reprint some of the best 

with some new programs never published previously. 
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THE GRAPHICS an Saucers are 
the best we have se^en for the 
old Earth Defence routine. 
Your task, as usual, is to halt the des- 
cending hordes of tentacled terror. 



In this listing you are equipped with 
a movable gun-sight, under the 
usual cursor control, and If too 
many of these appalling aliens are 
allowed to land fhey erect their own 



;5 


L- 


i 1 


r- 


^' 


■~~H 




^m 


^TtJJll 


4- 


P 


1— i 


^1 


ULj' 




4-0k''fci 


3 


i 


er 




1 
t 


■^^ 


i 


O 


; L 



=a© 



.ET 



l_=T x=ii; LET PCS 
=1?: LET ,r*=XNT fRNPifP^^ 



5 
4.0 

1£@ 



0^0. DPMW ^7 yS0 
i37^S0: DRi^y ^ei^-50 



7 



il7yS0 
"7S -F^^ ■ 



PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 

I", r ^K^- 

!^ l_ !_• f 

PLOT 



r>PHM -^e» , -S0 

DRj^U -70. -IB 
i35 J. 50 : l>I^AU 70 , -1^ 
0,-50: &P*^i-.l £55 . 
12^7^50: DP?^1^ 0^-50 

0,,a5. r'.^.^i,! 

, 14 ; LSKHUi 

PLOT 0.0 



^5S .- 
>^5:^0 



i^ 



i>RRU £55,0, DRAiJ 0,-i7S, £V.c?.<?M 



-7 --%cr 
ji .^^ 

130 
LET 
14-0 
LET 
:l50 
LET 

ie-0 

Ljr; ; 

3-50 

SS0 

Tu 3 
=JNT 

©0i? 

£4-3 
£50 
£p£ 

. e : 



' PR TNT 

r^ n't T i. t^ 
t- r^ ^ r\ I 



. i 



OpTWT QT H -J - i . '' 

IP INKEV$~"5" ANri i 
1 = 1^1 

JF lN.J-iEV* = "7" .Rt^n >; 

^5T T^^T ^ . iwT n : '^ 
-RT ?t . L -1; '^-^' 
fiT A -i , i ; " .i =^ 

CJT it + T ^ t ; " * " 

XF_JN,KHV*^='0- TH^N FOR 
i^l-EP 0:.0£j4-0.' NEXT t 



<£S T.Hf.hF 
>£ THEN 

>;S THF.M 



■ThiT 

PPJh^t 
PJ^'J.NT 
PRJNT 
PRJHT 



t =0 



iS? RWD t = JNT n THEN GO sue a 

L f T jy =fy * tmt .»' .P.NI> .^ 3 .i - d 
'„■ IP n '3 TH^H LET n -f^ ^Jl 
IP n .v£'3 THEN LET n=n.-J. 
t.£::EP 0,005^ !'RNP*35,^ >1B 

^COr^ ?1 000 T,HE.^^ LET JC^ ~Kt * 
© '£00k? ; HEN LET !» =ffi ■*-0- S 
n<i OP .n>3l THFN PLOT 0^ 
^ i 75 ■ r>RP W £55 ,- . r-.R.Q W 

S: DP'AU -355^0 

JF m.^15 THEN GD 5UF 2000 

INK Ir4T VPND*7.^ +£: PRINT AT 

m - JNT n j "*" ■ I^^ 7 

PR I f-iT PiT 1 ,^ i ; '* SCORE .- ' " , .& c D .r £ 



IF 
JF 

£;; v_' V.' -X I 

, DSmu* 
S ,. - 1 7S : 
£50 

INT 

3i0 



Q9Q 
i0S0 
'>PR 



GO TO 1£5 

pRJHT mT K^l;"*'": KRJ.HT ; D 
3_ " w'^'" K ' - "^*" 
1030 ^OR h=5© TO 4-5 STEP -0^Et.- B 
EEP 0.0i,>>. NEXT ft 

104-0 PRJNT hiT X,-LJ'^ "__ _^_ _^^ 
1^50 LET K=3: LET n=Jrfi iRND^3S> 

ise© LET s core =^ core -i-lSS 

10 S0 RETURN 



I. g ri .* 1 » ."~5 iz r^ L^ i_» T L' 



'0ll?0 
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own mucous-coverfid metropolis surface. An excellent program, 

and use earthlings for toothpicks. to be run, recorded, revised. 

The most effective part of the Submitted by N ] Kemp of Lis- 

display is the use of a perspective keard. Cornwall, for the 16K 

grid to represent the Earth's Spectrum, 






= i^.- J^J 



D =XNT^ 



C'KJjT.^^f,. 



32*^5 FOR n ^& TO :10S> 






rj f 



f^T 0yi0, 






PLR5H 1; ■■&.R 



I f> ^' ■„' s E y D L- 



■^0^-^T XfJi-i 7; PRIMT : P.PJWT .' POX^sf 



3 -'" €' j n V B i* 

ing and are trying Id i^ui Lcici t y j;- 
on the E^rth."; PftINT : Pf^JHT " 
^■rf C'Ot then? i>e fore th£y iytt Aid 
*, i-f 1 ^ r c i t i e:=: 5." d c on ^El: e r ^.q^.^X.*:* 

FOR LEFT^^; PRJ^^^ 
'P w X 1 -iHT ' ' : P.R T>|T 

7 FOR UP'= r PRXI^iT ; .E>RJMT '= TO 

F j.K£ '" 
■3 L :_: C K . .- ,- , , ^ ,- ■■■' : F^i_ wf^H j^ 

4- 0^-0 g ORD ER _ ©1 _ PyPr:R : JNK 



^ FDr-: DDUN'=: P.RZMT .- .PRXWT 



PRTHT 

& O T L t-I- I 



"SOO 



t' 
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li^Bj.r4 ^IX^^II&^^BXN & -Bin e' 
ti J. fj F OP^H =^_TD 7 ,' .EJH.RO :.! 

.1. 1-.. .1, 11= - :-. ■■ ^--f ^ J ■ KftXT nr 

BEEP , 5 ^ i : BEE 



■ ies ; J e P' OK t u 5- R 
504.S RET URN 
7©&w BEEP 0,7=.-3, 
P i .. 6 
-'01 £■ PRj.hJ.' hT 2/1; 



7©^ ^~ PR I NT "rT ^ ,, 3 ; "W.MD ,t?RE ^1^ J"i_ J> 
TNG T HiT JL R L^ XTY ' ' 

7030 INK INT S: PRINT fiT 1^^1(3; " 
T^^Ai^ PRThJT RT iD^S; "flUBf 

7 1£' "^ 'H" Ll' d. s^ I —' © I w J' •?- 

7^F-Sf PRX^TT RT 14^,. "5; "S = S- 
70 £>^ t^FtP €> s F' -3 



ii: c t s^' S ■ B 

■ At 






7S7£^ PRINT "-^ ' ■" = = ' '■- = " 



■030 PRINT F^T S^1,:"VDU HRME i_DST 



EPRTri 



THE 






I tj i* J KC 1" ^ * ^i ' ' 



mT 9 ^ 1 ,; "PL, TEN & HRVB I> 

HT 10^1; "TO BSron^ TO 

RUN ■ 



^ .-a, r-, 
W O H 

~ i m ^ P R T NT 

r^-i" 9_! r^i T ^. ly ^ 1 

7110 PRINT 5T IS, li "ENTER 

TO GO ti^RCK j.NT«_i '' 

7iS© PRINT PT 13 J 1.; "TIM^ TO TJ?V 

7130 PRINT "PT ^0^1,:"FflRTH hGRXN 

714-^ Ft^RS'H 1: PRXNT BT 3,1;"VDUJ^ 
5C-ORE UPS ";3CDre.' FLPSH 




7S 
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FROM Daniel Shavick of Mill 
Hill, London, Sheepdog — a 
difficult game which is a good 
representation of a sheepdog trial. 

A sheep, an inverse S, is driven by 
a dog, an inverse D, through a gate, 
denoted hy two black squares, and 
into a pen which is shown as a grey 
square. The dog is moved upwards 
by pressing the 'O' key, downwards 
by the ' .' key, left by l and right by 3 . 
It continues moving until the S is 
pressed. 

When the dog is within five 
squares of the sheep, the sheep 
begins to move. The difficulty is that 
the movement of the sheep tends to 
be as wayward as any sheep in a 
real trial. 

After a good deal of concentra- 
tion, the sheep can be penned and 
the time taken is displayed. As a 
guide it took our reviewer 1,079 
seconds — one second short of 18 
minutes. 

The game cen be re-started by 
pressing NEW UNE. 




50 
&S 
T© 
S0 

r-. . J *^ 

"IS 

. sj_ ; 

150 

i&e 

17© 

ise 

L. =SU 



PRXNT P-T 1S,3S;CHR$ 13G; RT 
;CHRi^l2SyflT iQj.il; CHR* i2e 

l—CL ! Fi^—"" 

L^r DM=ai 

L_ET SH=5 
t-ET SL. =25 

FHINT fiT S^+^S1_;CHR* 3.S4.;HT 

_XF SH=i5 BWD 3L.=£3 THEN GCTT 

i_£T s = s+i 

::F INKEV*-f>"" THE*~i l_ET 



fl« = Z 



"Ti-fEf^ SOTO 90 
DHj-D-L.; CHR» 0; flTT SH 



XF n*="' 

PRXfJT PIT 13,23, CHR$ J.3& 

i_ET DH=D-H+ !:«S=CHR$ 2T i=tND D 
J-(fi*=CHH* 52 RND DH>03 

LET Dl_=Di_* rB$ = CHH$ 3i fiNO D 
^-tR$=CHR$ S9 RND DL>©> 

IF RBS eS.H-DHJ > =tX OR RES (5 
3 > szZ TH£W GOTG SB 

XF RES fDH-SHJ <Z THEN i_ET o 
T iaH>DHJ - f3H<DH3 

l^ET 3E_=31_'*- ISiL <15 - f5^l^>3e3 
H^- SHsiS HND fSi_<e OR St. ^ iC*- 
HN i-ET SH = SH-1 
■JOXQ 3S 

PRXNl- RT =i.B;S;" SECOMDS" 
PfiUSE 4-E4- 
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eARTHJHf&ice 



EAilTH DEFENCE is an excel- 
lent arcade-quahiy game for 
the 16K Spectrum. Adrian 
Tucker of Fareham, Hampsliire, 
says he designed it to be equally 
comfortable for both left- and right- 
handed operators. He has done so 
by using I he mulli^key INKEYS via 
the IN command in lines 110 and 
160, 

The effect is that your spacecraft 
can be manoeuvred left with any of 
the keyES from 1 Ui 5, right with any^ 
thing from (> to 0. and all the bottom 
row keys will operate your laser. 

A series of alien missiles moves 
up the screen towards earth. You 
are stationed in orbit to destroy the 
attackers, Each time you fire, your 
laser points are reduced by one; if 
you hit a missile, you have time to re- 
charge and your laser points are 
therefore incremented by one. 

You receive 100 points for each 
missile destroyed but lose 50 if one 
passes you. In the bo Hum left of the 
screen is displayed the number of 
alien projectiles yet to hit the earth 
before the limit of five is reached 
and the game ends. 

The capital letters A, B and C in 
inverted commas are user-defined 
graphics. Tucker recommends blue 
for line 95, yellow for 115, cyan for 
125, green for 140, flashing cyan in 
145, red then cyan in 320 and green 
in 505. 




1 RUN © 

2 FOR P=0 TO 7: REfiE^ N,M,0: P 
OKE USR "B"+F,K: POKE USH "fl"+F, 
M: POKE U&Pt "C"+r,0 

3 NEXT F 

5 S I OP 

le F'Pir^Bf^ a: ink 7; border i c 

30 LET NP=:0 

^0 CL5 : FDf» F^i TO ©©■ PLOT X 

^ ^^ b^ Lftssa: Lenr \^=x. print a 

TrI^^I ; "t^liS^"'^«^ ^^' "PLOVER"; 

II fer^cr^^^rLiT^^u^^^ ^°=^ 

3j|§ ''^^ 1^2®: 1.E:t ST = INT iRNOfra 

93 IF Co £10 THEN GO TO Sri® 

9S Pf^INT fiT X.ST:"B"-rf— 

3,00 PfillHr FfT j'c," ■■ 

ilQ LET C=C+trN 6 143©<>aS5 RND 

CiSXj-trN e34-a&i>2ss an£> oaj 

115 PRJtMT PT l.C: "R" --i 

X3S SEep ,c©s,c 

las ppiisn- oueA i;»T i^st:-b"- -- 

i31 LET I=X^1 ' 

133 IF T=-l THEN GD TO 500 

13S LET ST=ST+XNT fRND*3J-l+f3 

RWD ST<-30J~(3 AND ST>3©J 

14.^ PRINT OUER 1 ; RT X , ST "B '" -^ 

143 PRINT RT 31 , 13; P; '■ "■ 

ld.5 IF X^l RND- STi^C THBfi PRINT 

HT l.Ci'G": GO TO S<a« 



lea IF tJN 6S378«>^5S 
9e< >S55) RNE* LP }-& THEN 
-1: PRINT RT al,30;Ln: 


OR 
LET 

eo 


IN 32 7 

Li=i=I_p 

SUB se^ 


165 IF 


LR < le THEN 


PRINT RT 21,3 1 



176 GO TO 10S 

300 FOR Gsl TO 30 

2©5 GUTT 2S4-^PHD*25S 

206 seep PND*.05, RNP*34.-1S 

2&S NEXT <3 

2ie IP P>HP TMeN LET MP =P 

aai PRINT RT 21,0 

aaa input ; "vour 5CDRE= *; <P> ' " "■ 

HI'SCORe^*-^ £MP> : PRUSE 50B: SO T 
O 1 

234. GO TO 1 

300 PLOT INUERSe i^C*S+3,159 

30^ JORRU INK S,0j-11T' 

308 BEEP .05.12 

309 PLOT INUERSE 1,0*3+3^139 
31(3 l>R*^U OUER Ij B, -117 

320 XF CI -117 RRC I>i;t fiND ST=C 

THEN LET P^P+ie0: LET Lfl=Lff+l: P 

RINT RT ai,3»>LR: BEEP ,!,£: PRX 
NT OUER i;ftT Xy.C; 'C ': BEEP -2,3:; 

PRINT OUER liRT 1^C;"C'*: BEEP --^ 

1^4-: PRINT RT X^C-i " " ■: BO TO BS 

3 4© RETLIftN 

50© LET P^P^Se: LET COiCO-1 

503 PRXHT ST 21 , 19; P; " " 

50* FOP r=l TO 5 

Sas IF F^eO THEN PRINT fTT 21\e + 

" fe«3 IF F?CD THEW PRINT RT 21,S+ 

510 NEXT F: IP L -1 THEN RETURN 

S2e (50 TO 90 



.-A 



■ic!l?!STOr 
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3^ L ET 5^n 
6^ PRJHf 



nss: 






^-^ ^SS6 3-Ha *SK *™ 




* 



r=;T 






l,3t5 



tT B=B+ ( XNKE^Y S = ==3-*:j - (INKEV 



x4,iS PRINT hT RjB;"C=' 

-iSe If=" H=M RND B = X-n THEN PRINT 

les PRINT ftT M..Ej"_" 

i7@ Xr A-L uR R=CCl.iE " : '-'- uR S=L 
OR 5 = 1 THEN PRINT "ZX KILLED"; l-j 
±^-m LET E = INT iRNDitULiDt "li" > 
1Q<7^ Tr S=HI ?^Mf> BfS THEN PHJNT R 
T R ^ 5 i 22^= ; Ti=tB i_i " GH05T GOTCMR " j U 

ai^ PRXNT ^^TlhtE UP" 



ZX-MAN is a silicon-based life 
form, writes its discoverer, 
Chris Handley. It thrives on a. 
diet of asterisks but is killed 
instantly bv the inverse spaces 
which make up its maze-like 
ecosphere, Your task is to use keys 
6, 7. 8 lo guide the ZX-Man 
through the maze without running 
out of time or into walls. 

An additional hazard is provided 
by the ghosts of previous ZX-Men 
which materialise unpredictably 
and gobble him up. Only in the home 
straight is he safe from this ghoulish 
threat, 

11 is an excellent IK game for the 
ZX-81. though the fit is so tight that 
adding s' to the word 'ghost' is 
sufficient to halt the program. 
Graphics notes: 

60 — Seventeen inverse spaces. 
100 — Six inverse spaces, inverse 
'ZX-MAN\ five, inverse spaces. 
180 — Inverse £. 
190 ~ Inverse G. 
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10 DIM A(14j 

100 FOR f = 1 to 14 

1 10 IF J = 7 OR J = 14 THEN GO 
TO 130 

120 LET A (J) = 4 

130 NEXT J 

20O FOR J = 1 10 7 

210 PRINT"A[15.J}; "2 spaces": 

2 20 NEXT I 

230 PRINT 

240 PRINT 

250 PRINT "4 spaces"; 

260 FOR J = 1 TO 7 

270 PRINT A (Jl; "2 Spces-'i 

280 NEXT J 

290 PRINT 

300 PRINT 

310 PRINT "ENTER CUP NO." 

320 INPUT C 

330 CLS 

340 GO SUB 1000 

400 FOR J = 1 TO e 

410 IF NOT A (14-J) = THEN 

GO TO 440 
4:^0 NFXT J 



430 GO TO 460 

440 LET C = 14-J 

450 GO SUB lOOO 

460 IF Af7) + A(14]<4a THEN GO 
TO 200 

470 IK A(7J = A[14) THEN PRINT 
"A DRAW" 

480 IF A[7}>Afl4) THEN PRINT 
"YOU WIN" 

490 IF A{7K(14) THEN PRINT "I 
WIN" 

5O0 STOP 
1000 IF A[C) = THEN RETURN 
1010 FOR J = C+ 1 TO A(C) + C 
1020LETK = J 

1030 IF J>14 THEN LET K = J-H 
1040 LET A(K] = A[K)+1 
1050 NEXT J 
1060 LET AfC) = 
10 70 IF NOT A(K) = : OR NOT 

K ^ 7 OR NOT K = 14 THEN 

RETURN 
lOeO LET A(K) = AfK] + A(14-K) 
1090 LET A(14-K) = 
2000 RETURN! 



SOMETIMES, when the cursor 
finger is worn to the knuckle 
and we are bUnking at 50 
cycles per second, nothing pleases 
us like a game where thinking is not 
just something between you and a 
high score. When the game works on 
a ZX'80, we are really happy. 

Beancup is a fine brain-game 
from Nigeria. You sit cross-legged 
with a row of seven cups in front of 
you. Each cup contains four beans 
— except the store-crup on the right- 
hand end of the row, which is empty. 
Your opponent faces you with exact- 
ly the same equipment in front of 
him. 

The display will show you iwo 
rows of numbers, representing the 
beans. The bottom row is yours and 
the lop oae is operated by the 
suddenly-cunning ZX-J30. 

You move by taking all the beans 
from one of your cups and dropping 
one into the cup on its right, one into 
the cup on the right of that, and so 
on, anti-clockwise round all 14 cups 
until you finish. You cannot empty 
the store-^'ups. The game ends when 
all the beans are out of circulation 
and the winner is the player with the 
most beans in his store cup. 

Input the number of the cup you 
wish to empty and the computer will 
display the position of the beans 
after your move and its own 
response. If you have no beans on 
your side to move, Ihen enter any 
number from 1 to 6. 

If you can beat the machine you 
are better than we are. Submitted 
by Paul Morriss of Alford, Lines. 
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HERE is a goad versioa of the 
perennial Pacman from S J 
Steam of Harpenden, Herts 
for tbe 16K Spectrum. 

Naturally it suffers by com- 
parison with arcada machines. 
There are no power pills, no exit, 
and the two ghosts are decidedly 
more dumb than their cousina in the 
amusement hails, though still fast 
enough to catcli you more times than 
not. 

This listing is a big leap forward 
in the quest for an arcade-quality 
Pacman and provides a good basis 
for anyone wanting to do more work 
on the project; providing exits, for 
example, would probably not be too 
difficult. 



1 GO SUB Qeee 

a LET R=>&i: i_ET S^&: LET «x:- 

= 10; L.ET X = ia: LET V^Sz LET *l*«*'^ 
f : BORDER 1 : PRPER 1 . INK X : Gi- 

5- PftPER "7 

°t I>XM at t^Q ■£<»> 
1-B LET -a ' 



"Sg LET a*t2> ="J 

'30 LET a*t5)=^J 

4-0 LET a*t4.> ='i 

"50 LET a* (5) ="J 

'so LET a*{&> ="J 

'70 LEZr i*<T>="l 

' ^» LET i*tejf=**j 

'i©© LET a*tlCJ=^\ 

lid LET 4**lt> =^ 

&© LET a*tta>="J 

13© LET a ♦ t i3 > ="1 

il^^^^ a * t IS f = "j 

160 LET a*tt6>="l 

LET a*tlS>»"i 
9e LET A*tl9> ="i 

LRT ^« ta»> = 



■ 






■. A ft » 



■~ 



4; 








PftX 



'PRINT ' I FOR f *i TO a«: 

THEN LET 5-s"l&a: PflPEft 1^ C*-S*^ 
GO SUB 7§a®: PftREI* 1= Ci»5 : P*W^ 

SSia IF°1HKEV|=— TMCN GO TCT »» 

10&® IF IWKEY*="5" THEH i-CT **»^^ 

?isa ir iNKE:y»«^e"'" Th«t* LET *^> 

?iA0 IF INKEV*»'*'7"\T>Kt*--LfeT.4f*^* 

?0B® IF xNKC:v*-'^eF^v THfti* tjirr -^#»>^ 

it*s5 PRINT err x^w;" '* _ 

leee if d*"'-*'! r**& *>ii< -ijiy> < j- ■ 

'■ TMCN LET K»ii-1 ^^ 

'^ THEN LET y=W^-l , , „— 

" THEN i-ET x «x 4-1 _ 

IdftS IF d*-">" R«& ^♦<x,.**-13f iJ-""* 



■• THEN LET 
1©C4 RRXNT 

4^1: PRINT WT 



y»si -1 



<^; s 



1090 PRINT RT 9f<^Byj 



IMK 0; D* 
THEN LET 5 "=3 
BEEP .1,-10 

^syJ <>"■" THEN LET SX*gx-2 

*<SX+1 .3V> <>'«" THEN LET ax=FJ^:-^l 
2800 IF 5:HT {RHI>*SJ -K&WVj ftNC a 

S^sx^gy-iJ v>"il" THEM LET sy^stjf-i 

asla tF TUT (RHD*rS> +-?CV' tVJ RND 3 

4 (S« .ay+lV «: >*'■" THEN LET ^y=95f^-i 
5ai5 PRINT RT aXj?y, INK 3. "*" 
2020 IF CgK=x RNt> ^M=y) OR ls*'»:l = 
X RND gylBy> THEM PRINT RT x.y.i 
FLRSH Lid*: STOP 

3000 PRINT RT ^x 1,, ^y 1,; Ji« tgx t^gy 1 

); IF INT mN&tSrJt *^ *6>; !;->:> PtftJ> -a* 

tBKl-1 ^sy i-> < :'"»"^ THEW LET 3^1=5!'; 

1-1 

3030 IF INT iRfiZ'^^S'f 4-iG'XlcXf 

^* (gxlf l,gyl> «,- >"P'" THEN LET 

5 X 1 4- 1 

3 100 If" INT i RND «£f > #- 1 G'l' 1 ; "*" > 
a t tgx 1 J, gy 1 -1> -,■ i- "il^^ THEN LET 
gyi-1 

3110 IF If*T iTktiZ>*S!f t-iGVXitn 
a* fgxl jgyl4-l^ ^- j*W THEN LET 

§ia0 PRI^JT PTT SHl^SSlj INK 4 ; ^^j 
DO TO H?©0 
FOR F=S TO S5 

PRINT RT 10^ S5^' INK 7.; "O" 
PRINT RT 10., Fj- XNK 3;" A 

BEEP . 1^ -1$ 

NEXT F 

BEEP . S , -2» 

FOR F^aS TO STEP -1 



RN& 
gx 1 = 

RNI> 

gy i» 

FtHl> 
1?^ 1* 



3130 
"7000 

7001 

7010 

J INK 

7030 

7030 

703S 

7040 

70sa 

INK 
70BB 

7e&0 

9000 
0111 



RT 10^ r^ 



[f*tt 



CLS 



RETURN 



PflIf*T 

erep CI. 

NEXT F : 

STOP 

i>fiTfi 0JI&JN 100&010J.&XN 1110 

255.. a ^5. > Si IN 1111>110.,&1N 111 
100 J Cf IN ll©&Gf 

5010 DRTR &IN 00001 11«0. BIN 1111 
10. BIN llllie«^&IN llllddd.&IN 1 
lli000jE;IN 1111160., &IN lllliev&I 
N 11100 , 

90a» ORTR 0^E;IN 00011000^ Sl[N 0&1 
11100^8XN 0111 1110.. 355 ..S55^ ©IN 1 
ll»0tll.0IH 01»»««^ll&^0 
9030 DflTR eXN 001110^00. e£N 0111 
11000^ BIN 0«111119«.,&IN 00011111 
#^&XH 0001 111 10., eiN 001111100 .>ei 

N 9iiiii00e\,Bi^« 0«iii000» 

9«38 [>flTR S+ ^ 60,, 13C ., S 19 ^ 3 19 ,, 355 ,. 
£10. 146 
&«40 RESTORE 

909» FOtR ^«0 

F«I» fK0 

FOR r*"0 




S^U^M ■ 



TO 7: 
NEXT 

TO 7; 

Nonr 

TO T. 
HCXT L 

TO 7 J 

TO 



R£R& ^; POKE 

READ A : PO«E 

L 

RER& ^^ POKE 



^RER& a 



POKE 
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TRIGONOMETRY 



iti:^ r I If ^ -J --■- f-*^ «*^ r". ^. I. L ^—* "h ■ I -*-■— I -m 



V * * " 

30 PRXMT fiT -i -O; "INPUT" ;TfiB S; 
"FORHUi-RE" 

5© PRINT HT 7,2: "B"; TAB 7.;"OPP 
=SIN3^HYP" : TRS as; ■MVP JB OPP" 

&& PRXHT fir a .s: "C".;tbs 7, "Hyp 

^ur'R ^' ii A^i i> XH — J^^^^B 

7e PRXNX RX X© - 2; "D"; TPe 
3-nc-^,'HT P"; TRS 2:?; "rf • 

Se PRXNT RT 12 -2 ; "E" ; TRE 
iJ=C03*HVP" ; TRB 22;"H>'P 



RKXWT RT X2 - £; "F ■■ ; TfiE 
P=RD%i,-CDa' ; TRE 2S; ''COS -^ > JB 

XSSa PRXKX TRB =5; 'RDlT" 

Xxm PRXS^T f^T i5 , 2 . "D" , TRS 
N=GPP,-RC'^'- ; TfiB 2>; --iJI'- 

XS© PRXMT RT 1S,2:"H-:TRB 
P=TRN*nDJ"* ; TRB HB : "'^B opp- 

13© PRXWT RT 17 . =; "X" ; TRB 
U =ORPyTRH'* : TRB 2S: 'TRN-i 

iiE) PRXHT TRB 2^'. "RDJ" ; Rt 
■'=J-';TRB T.; "M^" " 

aHS PRXMT RT 21.0; " XMPUT 

ke:d fohhulre jr to j:* " 

3 00 XHPUT B$ 

SX© JF^ B$ = "R'* 

S2S IF 5* = -'B*- 

330 XF 3ft ="C" 

e4,3 XF B$='D" 

3se xp 5*-"e: ■ 

S&S XF S^= 'F- 

37S JF B^=r"G" 

3SS XP Bp="*H'- 

^3G Xi- 3^ — "X" 

Qe0 XF BS=*u.r- 

TG GSS 



"CO 
"MY 



7; "Tn 

7; "OP 
7: "HD 
19,-2; 

RHOUX 



THEN GOTO 1100 

THEN GCjTD 13e0 

THE^N GGTD IFSG 

TH^tf GGTQ 17 CO 

THEN* GGTG 1 eta's 

THEN GOTO 2 1Q© 

THEN GOTO S3 SO 

THEr^J GGTO 2EQe 

THEN GGTO 2 7eC? 

THEN STOP 
GF5 Bi>"U" 



2,. 2; " XNPUT 

2 . 15 , "OFF = 
4- . 3 ; '■ TNPLJT 






1113 PR Xf-JT RT 

i IHS XF'iPiJT O 

1 X 3 fS P R X j'jT HT 
llie PRINT RT 

use INPUT H 

X loe 

2 1 QG 

:n^ ^"- p-^ ■'^ 

E TO 

l^ie 

1 -s:-:: .-51 



TH£N GO 

^, ,r- I- : ■ 



PR XHT R I 1 S , 3 

COHTINUE" 
XNp-'UT R £ 
gGTQ X0 

P R Z J^iT RT 2 , S 7 ' 

XHPLrr s 

PRXMT RT = , 1^. 



:£L^L IN 



Ji iiJ: ^ ^' 

1320 
1330 
EGS" 

13AS PRXfsrr R 

1350 INPUT H 



*i.^2. 



^ , Xst 



XHPL' ■ 
" S- Z. **v = 



X 3 TS !U E T O — ■ 1 S Xl^ 

1360 PRXMT RT*e .S : -'DRP^ ■' G 

X3SS PRXMT f*-r ie-3- -?^r-E5-- H*=^i =■ Xf^ 

E TO CO?>m?VUE" 

1£,SS XMPiJT R$ 

liie ^3 DTD le 

1^2S C.i_"j! 

ISIS PR XfiTT RT 3 ., 2 - ' l'*'-wPL" OP-.^' " 



lS2e 



:KPLrr 



1539 P"f^ XhjT RT £ J, IS ■■ "OPP^ "" . O 

lSiS.e PRX.''-T RT 4-.. 2,; " XNPL-T SIN'" 

XSS© XHPUT S- 

iSSQ ^ti3:f^£T' R*^ *,1E,; ".^W= ■•:.«!=. 

EGS " 

X^Ta L.E~r K:^:^^ '.'SXM C S^^KI „'' 1 B S j j 

15©3 PRINT RT g".S^"^^^fc ".H 



WHICH TYPE of child were 
you? The type who ins tine- 
tivcly hides at the back uf 
the class, whispering and flicking 
paper? Or the kind who rushes auto 
matically to the front and sits, tense 
and eager, taking copious notes wilh 
the sharpest pencil in school? 

P L Radford of Birmingham sent a 
program wfiich will be useful for 
both types. The first type will 
appreciate a program which 
reminds you how to do all those 
tricky trigonometry equations and 
the second will be glad of a wav of 
doling thorn more quickly, 

A thorough and useful listing for 
the 16K ZX-81, lobe taped and kept. 
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• • • 






1.V 



■^*.?''^ 



.^t' 



r 



i^^.. 



'/* 



^ 









iS3® 


PRIHT P~ i& .3; "PRESS NEU^XN 


E TO 


CGNTXM"^^" 


lees 


XKFLH- P? 


iSlS 


ijiiji D j.ii. 


1^713© 


-Cs-S 


iTie 


F*ftr?^T ?^T S.S;*'XWPLJT P.DJ" 


i TSS 


Z^iPUT « 


a.T3e 


P'RrKT RT S - 15: "P?Di.T= * .; 3 


iT*a 


Pf^ZfCT HT ^.S."ZMPUT i-rVP" 


i.T'Se 


X«i=tU i H 


i^se 


RfsxNi PT 4- - as ; '^hFv-p= ".; H 


1780 






PRlHT mT i©.3. ^'PRE55 NeULlH 


t TO 


CONTINUE = 


if i^ 


TNkUT R4 


j.-^&ii-- 


(50 1 D iS 


1^^^ 


c:-LS 


iQlQ 


PQXNi hT 2^S; "INPLIT CO& ' 


19S0 


INPUT G .. „ ,. ^ 


li.'^-^*^ 


PRI^4T hT 2^ IS;*' cos = "J Cj " D 




i^RINT RT 4^2; "INPUT l-T/P" 


iQ50 


INPUT H 


lySsS 


PPXNT hT 4..3-5;"HYP= "■ ; h 


137S 


LE~ Pi=iC05 (C*PJ-^iSe.1 -> *M 


1.QSS 


pp; IHT RT & J S J " PD J = " ; ft 


1QQ0 


ppTf^T i^T 1&^ 3; '"PRESS NEUfi-XN 


^ TO 




-— . £S^JTk 


IH^^UT fi9 


— 3,!7J 


GOTO IS* 


2 3.es 


Ct_S 




PR THT f^T £ , £; " INPUT flD J " 


Sl&S 


j.r-ir-"_!l fi 


Sl-30 


PRINT t^lT 2,15;"PD^[= ";R 


ei4& 


PPTNT P-T 4-j2j "INPUT COS" 


JT^ -^ R Pj 


IHtJlilT C 


216^ 


PRINT SiT 4.jlSi==COS= "iCj"= D 


Jp^ ^ -ji iTt 


LET H=^.^fCOS. tC*PJ^lS0J > 


S 3,-5S 


Hwj.rj[ ST ir'.5;"HYP= '^;H 


5 iL'30 


PRINT RT 10,- 3 j "PRESS NEU'-JN 


W ! ^_' 


QC-N ■ J-NUt "" 


H'il'iTViTt 


JLNi-'Lm A'i 


S£1S 


GOTO 1© 


^■s©s 


":! F, 


^3 IG 


PR I NT hT 2^2;" T,NPLtT DPR " 


a 3-^0 


iNHUl U 


^:3.:5^ 


PRINT ftT a^l5i"QPP= ■■;0 


2 34-Sf 


ppif'JT fiT 4.,^^; "XNPLIT fiO^i" 


>;;;350 


1 r4*-'i i T w 


^3 ^'3 


PRINT RT 4^a5;"flDJ= " } Pi 


S3~0 


Ltl T=0-'fl 


^t .-a tS ■■» 
i=. -_■ ^.■ ■«.■ 


i= ^ , ,^ =-'1?™ _ "'"J: ^ ^*? :<P J „ 


2-3'5S 


KH aT-* 1 l-T 1 ^- ^ '^■^ J " H"4'.^t_Cl — i '*!- ^ 


^ ~ ':f ^' 


PPTNT PtT ±&j3i^HHE^B NEi^i-JN 




,—-.—< 1. i^ Till 1^ LI 


w 1 f J 


-_-■_':-! ^ J,: -^Ul^ 


i— . ji .1 ..^ 


TL.l[-lin- i-^a^ 


£=. >^ ^ «.■ 


J. 1 't!— '^- ^ n ^ 


S4-SS 


'j'\J I L? j.*.- 


-H' ^ £* £?, 


■r-.'i y-> 


-^*5 l€i 


PRINT RT S,£; "INPUT ThN" 


^5&^ 




i£^>:jj t? 


PRXriT fiT 2jl5j "TBH- ";T;" D 


^ y -'^- ' ' 


-'PINT ?iT 4ji^; xNi-'Ui PIDJ' 


£-5 ^^{5 


lr4PU * R 




PRIh^T hT 4,i5j"RDJ= ";R 


^S r'le? 


LET 0= sTPN «:T*PI.-'1S0J ) *P» 


5:^-60 


PR INT RT €- > 5 ; "' OPP = ■", O 


i£!=''rf0 


PRINT hT 10^3; "PRESS HEULIN 


F^ Tf^ 


r;i ;r4 J t rji tE '' 


2503 


INPUT H* 


i~i ^ ^ rrn 


f"*- -^^^ ^d .3 »^ 


c: !_' i »;,■ 


i? ».^l ? *_' A X.- 


2?v?t? 


1^- 1^ w.- 




PRXHT mT 2,2; "INPUT OPP" 


Ci /"&^^" 


XN?-'U t O 1 


£"73S 


PRINT hT a^lSi"OPP= ^p,, 


§740 


PRINT RT 4^2^ "INPUT TRN " 


S7§0 


PRINT 5t 4.lS;"TflN^ ■■;T>" I> 


^ -L? ■■— * 

S770 
a78S 
S79e 
F TO 


: £x q=o.'»:trn .a^^^'':Vv§* * 

GONTl^4UE" 


::5S&0 


XHPLfT R± 


2^*10 


GOTO IS 
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JVTAeiC 



^^ 


fi^iHi XHf'LJi : HE 


NO - " 




•5 


XfxPUT ri 






~f 


^— ^-, -— .. .— t J .1 






IS 


FGR F=S TO 13. „ 




4ii|riB«i 


13 


PRINT HT T., P; "■ '.. 


BT @^P; 


X4. 


H£XT f^ 










FOR P=e TO 

PRZNT ftT p,e; 



RiT 



3© 
35 
^@ 

s© 

Sea 

sa 



**-«. ■ — 

sa 



ft r-^rm -m. j-^^ ^^ 

N=.^-^ J P 

Lett's- ^IHT ^RNS>*2SJ 
PRXt^T FIT 1.. X;i_ 
1_ET K=l_-j-lS 
P t-t XH I RT 3 . 1 i K 
UET d^ = H-fi_+K5 

^Es Xi-rr RT s . X ^ ^ 

LET"H = IHT"'ifiriiD*Sd.> 
?=RXNX RT X . S; H 
i-ET' G=M-[i_+H'j 
PR XMT AT a. , S ; G 
t-ET F-JNT £^^0^4-© J 
?=^F?XMT PT 3.5: F 
i-ET C'=M- iH^-pj 
RR Jf*T RT S , S : D 
i_=.T S=M-fK+p'; 
ft-tlHT RT 3-S;3 

t-RXNT RX S.E;R 

^o^fj^ ^J 3,.©; ■•MRGIG SOURRE" 



*e i_&T 





AVIAD RAZ, of Haifa, Israel, 
sent Magic Squares, a neat, 
quick IK program for the 
ZX-fil. II calculatfts and displays 
magic squares, a box of nine 
numljerB which add to the same 
figure whether added horizon tally 
or verlically. 

He explains that IK of memory is 
not sufficient to allow the square to 
work diagonally. 






Ti 



as 



50 



XNPUT 









OUT^n RXWQ 



110 

14-0 



ir R-0 TH-^M i50 nrn x^ 

JNiPUT P.£^DJU& OF UHE^i--^ * ; fti. 

XNPL^ I V'OS XT JOH OF t JH^^I, 7 "^ ;■ 

Xr^PUT ='5PePE'' 
LET t_:K~12?: S 

I* 1— ^J i i_ -J^ i: J!_ r 

i_tT Ci=0 

LET >:=; iR~Ri) ^5XN fR:i + tfti-t>3 
i w * — f w ^-^H 1 - 5, ) ; ^±^~? 
i^PT T = t: R -R 1 j s COS ( ft .i +C tlS 1' f? 






J_V=S7-»^i^-D 



.--£? 



rv n *—- i 






i J. — L*> -»-^7' 






■ u 



!!?! 



GG 



a 00 




SPIROGRAPH, from Martin 
Richards of Stevenage, Herts, 
uses the hires graphics of the 
Spectrum to fascinating effect. The 
program produces graphics in the 
style of those line-drawing 
machines with the swinging weights 
and turning tables. On the 
Spectrum, too. it is fun to watch and 
you have good pictures. 



83 





ioo J.F fi=23^' OR M 


-£22 


OR JR-19C 


^- 7-.C ■ ^-.^. — ^ 


OR fi = =-54 OFi « = i^c- 


TMEN 


Lti ,Xi = l 


e LET 5B=^ ^ ^^. ^ 


1^^ IF i=i"3^4.'? CR Pi 


=231 


OR R=21S 


7 LET C-^P^EK 165i^6+25t.#PtEK 1 


uf^ fl=lS3 OR H = ii'9 


THEN 


i-^T Xl=-i 


J'. -"^ 'i^ ■? 


see IF xt<>e then 


i-L! 


Tl=^ 


le pr.KF l&4-iC5 = i?- 


£10 IF S=£:3S i^R o 

OR a =167 OR H=L£3 " 

35.5 IF ft = S37 OR fl 


THEr^ 
=251 


OR A=^1SI 
Ltl Yl=l 
OR H=253 






ot5 r J_:~ ; ■ - ir. t !■_= ££ 


OR ft = lS3 OR Fr-iSS 


THEN 


LET Ya=-1 


Hit? f-i-.:4.rif _jB 


SS© IF V1<>0 THEN 


LET 


Xi =s 


Sj^ if Pi = ^31 or a 


= a3cr 


OR R-23E 




OR R=237 OR «-Q33 

235 IF fi=ilo oe H 
OR fi = i26 no fi = l£-? 


THEN 
= 153 
TNEN 


LET ei=~i 

OR fl=l^S 

LET Bl=i 




y-it- P R l^^T AT 2 J 2 ; STR S S,X ; RT S > S 


£4-^ IP Si<?e THEN 


1 ET-T- 


Ol=0 


t- .^ ^' ■ r< 5 i:-e 


34-5 IF fl=215 OR R 


= 219 


OR iq-2S3 


30 Ler >i = i£ 


OR R*2S1 CR *^=SSS 


THEN 


LET Cl=l 


'55 le:t V=3 


as© IF ft = iS-3 OR fi 


= 187 


OR R=1B9 


l^e LET B=12 


Ok M = l9i Oft t=^ = l-^^ 




LET C±~-X 


"iiiS --d '-=^3 


26e IF CH>0 THE^W 


LEJ 


Bi=e 


^ c^ ■=-■ i_ €2 : i". i. — W 


37© LET X = y+>ti 






T .'^ffi L^T V 1 3 1 


£S0 LEi Y=T+yi 






3.^0 L£T SI =3 


esia ueT 5=e+Bi 






14F. t_eT Ci-^i 


£■33 LET C=C + CL 






ISe- IF PEEK <0.t-i+Y+33*Xi < >« THET 


S-55 GOTO 150 






M C-OTO 40e? 


sae LET 5X=sx+i 






xi=-« I^ PEEK ;{0 + i+C+35*E> ' >^ THE 


313 IF SX<15 THEN 


GOTO 7 1 


N LjOTO '3^^- 


ise STOP 






IT'S PfflNT RT X.V,i *'»";faT B,C:--li' 


4©0 t_ET =.R=?LPt-i-L 






l^e LFT f==P£:EK 1^*51 


4-1^3 IF ^.S.'i= THE-*4 


eOTO 7 1 





YOU wiil probably recognise 
Surround as soon as you RUN 
\\, It is a version of a fairly 
standard routine in which you are 
required to surround your 
adversary before he can surround 
you. Bath players are in continuous 
motion and are not allowed lo cross 
their tracks or those of their 
opponent, or to hit the boundary or 
the score display. 

What will surprise you is the way 
the ZX-81 cam recognise two keys 
when pressed simultaneously. That 
i& not possihie using INKEYS and is 
achieved by utilising addres>s 
16421: w^hich contains a number 
which changes as groups of keys are 
pressed* Lines 165 to 260 translate 
the number into a series of possible 
moves. 

Black uses keys 1-5 to move up. 
Z-V to move dowTi, Q-T for right and 
A-G for left. Grey uses the keys 6^ 
for up, Y-P for right. B-M for down 
and H-NEWLINE for left. After a 
crash the other player scores 1 and 
the winner is the first to reach 15. 

The routine enabling two players 
to participate obviously can be used 
in many graphics games. 
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mWERS^ HANOI 



THIS game is from the 
mysterious east via Simon 
Annetts of Rhayader, Powys. 
It is for the 16K ZX-61 and is velly, 
veiiy good. 

Your Sinclair will erect three 
pegs andon the centre peg will place 
six rings in order of descending size, 
Yonr task is to transfer the rings one 
by one until they are all assembled 
in the correct order on one of the 
other pegs. 

Yog cannot place e bigger ring on 
a smaller one and the computer will 
chastise you if you try. An excellent 
little game which went immediately 
on to the office tape. Graphics notes; 
30 — 32 graphic shifted fls. 
50 — Three spaces, graphic shifted 
fi.7 space&i, graphic shifted 8, seven 
spaces, graphic shifted 8. 
6? — Three spaces, graphic shifted 
8. 

70 — Three spaces, inverse space, 
graphic shifted 5, 

80 — Two spaces, graphic shifted S, 
two inverse spaces. 
90 — Two spaces, three inverse 
spaces, graphic shifted 5. 
100 — One apace, graphic shifted 8, 
four inverse spaces. 
110 — One space, five inverse 
spaces, graphic shifted 5. 
1 20 — Graphic shifted 8, six inverse 
spaces. 




£0 C-LS 



35 PRINT_ftT Si.3;"i";TflB IS; "^ 



r*^B '^^: "5 



^S FOR X = iet TO is 
50 PRINT iRT X,5i " 



5S 







t>'_' »v J. 1 r r^ ^ * t J 'f-T f 

Te l-ET R* C3 5 =" 
Se L£T R4 f3) -" 

iS^ t^ET n^ (5> -" 

ii@ ueT Ri (S) ='* 

i£0 LET M!{t c?) =" 

i3S FOR Z=7 TO X BT^P -i 

13^ LET R (l^ZJ ssl 

14-© LET P^iSijX'} -Z, 

iA5 LET RiG,Z.i =i 

17© FOR Y=7 TO i 

iSe PRIHT hT T^^li 
Y> > 

X"^0 r*E"i<T Y 

"L^S NEXT Z 

£01 PRTHT AT S^£4^ '-"Hu-:^S= 

305 XF flji,e>-a OR ncs. 

^■10 PR TNT ^T e^ej "FROM'? 

J.N4r-'UT -J 

p-ik INT ?4T J, J ^i j '" TO 

IN^UT K 

C■RX^4T RT e.>a;J.i" TO -Vi K 

X=^ J-^S OR J*l L^-R K-^iri O.*? K :f J 

GOTO i0S0 
TF K.=vi Tr1EN_GQTO IsS^iS 
FOR D = i '. U ^ 



24-© 
THFN 



STEP - 1 



" - \2- 

S =P THE 



@^^ 



■?" 



3*53 

360 

333 
4-33 

4,10 

-^■^•^ 

i3E.e- 



IF H.^J>&)=1 THEN GOTO 323 



d: 



LET T'-D 
5^ClT_Q=:R ^' J 

^O i u 3-4-3 

HtiXT tJ 

GOTO lis 00 

F^R ri. = "^ TO ? 

TF^r7k7dJ =1 THEN GOTO 

IP RCK^DJ <Q THEN GOTO 

XF RiK^D)?! THF^4 GOTO 3^50 

NEXT 



37*3 






LET 
LET 



d=c+i 



QOTO 1^.3 

^ 1^1 ^^ t ■ ~ £?i ■■ ■■^* »^ iTV 

PRINT hT 3^3j "TN^RLTD MOUE" 



V U U H R U E C O HP 



LElED THE TOvEhS OF HRNi 

-1; ' MGL'E3" 

=0i© PRINT 

23S3 PRTr^T TRY RGhXN'^" 

S033 XHRUT 3* 

^34^0 IF 54«;iJ=;"Y'' THEN RLfN 

=:w5e STOP 



XN 
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■•-• fj^-.---- 



/^ 




jiiMiiMiUiiiuiaMliM 



THIS PROGRAM simulates the 
random decay of atoms, 
When run, it displays 256 
Btoms and a bar chart; as one alom 
decays, a new one 13 born. The bar 
chart keeps a record of the number 
of mother and daughter atoms. 
Every decay is also marked by a 
burst of sound. The rale should slow 
if the decay Is random » 

Following the decay of the final 
atom you are asked to guess the half- 
life of the atom. Your standing as a 
nuclear scientist is then analysed 
and you are told how close you were 
to the answern 

Radioactive Decay was sent by D 
Noonan, of London NS. 




^0 FOR X =1 TO 2B 

; ZHK 3 ; "m- : HHXT X 

'T'Sa ROR X=3. TO IS: 

} INK 3; "S" NEXT -' 

90 POfi U-d TO iS: 

.» INK 3; "g'* ; f^E^XT u 

lis FOR U=il TG 13: 

; IMK 3; Jl ■ : N£.XT y 

la© FOR >;=.S TO .1^ 

i3ia F-OR w ^^ -j-Q ^^ 

l^ia PRXHT J^T y,.x: TNK 



PR XNT RT y . X 
' ' -> -^n 1 111 ^ 1. f-. 



ISG Ni^^< ,' 



— 3^=Q 



DRRU © 



y 

2T^Ff DX.'^ £! ?X©0} 

3.SB i_£:T S =S 

i30 J:NK e; PLOT iTE^l^^* 

£i0 PRINT r?T S^i. Xi>fK =;'-TXME"; 
RT 3,2 a; JNK l^'-JT'^RT 3.25^' ZNK 

Tess. e to seea gr^ph of decay" 

HS0 i_£T a!Dther=SSS 

24^3 L.£rr tiiae=e 

SSa X- FiTTf^^ Cy.-K3-^S THEN J^ET ff* 
Miit^rri-j.: EE£P 0,i^S©tRMD: PRINT 

i ; "' f "': GO TO :3se 

SSS PRLfSE i: PRINT ST y 

3Q@ pcjpER "r : I^.^K 1 : Pi_ DT JNl>£R& 

n J. ; iSi , s V t H e r ys i- is i d««w znkj^rs 
^sitj^iSK 2: PLOT aSS.. dau^h t fi r ,--2 nt- 

333 =R INT HT ^ , ^S': XNK 1.: »0 the T 

34.e i_ET I i B=K=t i as +i _ _ 

375' IF Lilii€-''ia = INT CtiSi£/iSl) TH 

^3oi3"xF^"pcE:K H3=ss=ie3 the:n prim 



e.; BRIGHT 



RT 2 3. , et ; 



> 11 



t ' « 



ca& 



■ I ^uui! - GO TO S3i3 

3iiS IF^ »oli-i=:r=S TH£.N GO TO 4.5S 

=3-^0 L?L? TG 2&»ij 

410 t_ET 5 =3 -S-X 

42S XF s > las THEN RETURN 

i3S t^S^ s t^j =X5-rr ISO ther ^'S-i-.5j 

-i=e R=5TO«E 41S&; PRINT RT £!.<&/ 



4.&B_DRTR 33!^©^Sg,i.7,Q,3, I4-, I 

d.:?'^ FOR f=j. TG ic 

*.©e REBD- 3: POKE SaSQS ^r F .. 3 : 



4-93 f^ ,-;,'•¥ tn-'L-iH 1 .4. E U 3 R 



;2^03. 



B4.iS rOR f =1 TO 14- 

5fe© EGRD-ER IISTT ir*..'^a3 

STe BEO=* -a5*c^.vJ5: NEXT f 

SSS rOH" ^=i TG I^<3S- 

SS3 f*EXT g 

ess bgr£>e:r 7 



50, 
NEX 






. 12 



S2© RS^TORE BI0 

=4-S FOR f =GI TO 7 

5SS RE^B£> U .- POKE USR 



+ f , t? 



86 



» 






ta. 



3~i-><jc- ™. SET t^-IT" GT' C*. ^ ' ■ ■ fi i~ J3 J^ I 



,, J, ,. .. ,1, g- m. .. ■,-, .» =j .» 11* tl .ij-iL, IX.. •. 

■7ea .iFii;.:^ y=:i7 TO 15 3T^.P -^ 

NT RT y .- b; a^;_M^XT y_^^ ^ 
T*® pr:eht ht i-?,K;"f ";ht is,:<"1 

RRU 204- .. S 

o^§ DcP Phi = C t 3 =256*E:XP f-S:*t3 

eisj ^j^jptiT "Syess naif life in s 

eS*5 FOR t —4- TO iS-SQ STEP «t 



© C'j^Tft "I's spsecfrj l«?ss" jh"P tea 



S3© C'j^Tft "X'm 

Be 

i cK '^,. ;;v^u_ne^<i positive vetting 

3 .ei 



■X" J RT 



vSm RESTORE SSe : RHRD a * , t* , c # , 
OS 

230 XF p-Gint^B THEN RftlWT a $; 

S40 JP pi:'irti:>& RHP p Gin tit 33 THE 
hi PH XHT is m 

w^^ XR &6intj=30 RNO point <=6B 

THE!^ PRINT C* 

9e€l JP ptiint>&£i BND point *:=10O 

TH^M PR J NT d$ 

9©ei PRXHT RT SI., Si "Press R to r 

Li fi 

1S0E! Jf" XfvtKeVif ='T " THfM GO TO XO 

2S 

aei0 GG TC IQQO 

xa=i3 PRXNT RT 2i.s;"Uou?.d you ii 

i03a XP XNKE-iT^s-y" THEN GD TD 1© 

xe4.© XF XHKEV5-**n" THEN RUH 

ISSS SD TO 11330 

^\cic?lL= c^ ^- rt Ji,- ^ r^ tCT ^ * >»< *i_i> T^^ . k-.k.w- . 1 II 

j:>-rr prper s; xwk e^; "Radi &ac t i ve 

decay :EiEilJrl£tiGn 

a^7S PRXNT XHK 3- PRINfT " Tl-i^O 



nf a£.ide uour a nhi bi t i Dris 






" arii* i:?ecDiae a nuclear p>>y^iLi^ 
t * ■■ 

J.SS?S PJ=?JNT ; XJ^K &- #=RXWT "Vowj^ 
researcj^ teas Have as*a2 i f> 15 ^ ex c tu 
i i 'tf « \? 3 d e o r i I la of t h s " " 
aass PRXNT "radioactive decay o¥ 

le9e PfiUSE 3©; PRXKT ; INK 5: PR 

XHT "ihese "ffiother' aiot^s becos^e 

n ^ tii 

2S95 PPXr^T ■■ .1 "daugHtsr' atoKS" 
1100 PRXNT XWK 4-: PRINT " Use 

3.X10 FRXf^T "tt> cj&duce the hatf t 

i f e : t*^e " 

X1H0 F'RZHT "tda£ it tSJi;^:^ /"Oj- rt^ 

If ihts .stoHis res»asn?f>«f 3^ t artif st 
age to decay" 

j.j.^^KP r^f^j.rti : INK G. PPilNT "ft gr^a 

pj-j OF the rKS.Ui.t:£ Slotted" 

1 i 4- e PP XHT " is3 i I I help fcu t t K e t « 

:£■ i i i t- e V e r E 

X2ie RRXWT J PRXNT XNK 7; "Rre^s 

an 14 if. eu to run" 

12S@ PSLfS^ ii^4^- 
1=3© RUM 










67 




^^J^^ 




aS:;^^^^^?:^*'''^^^-'-^ 



IF THE TEST of a good program is 
that we cannot lear ourselves 
away to write the review. Ferry 
passes, It is not a complicated 
routine but the cursor keys produce 
such an instantaneous reaction that 
the game has a strange hypnotic 
fascination of its own. 

The display shows one port at the 
top and three at the bottom. One 
point is awarded for each round trip 
and an extra ship once all the cargo 
— 12 loads — is irani;;ported suc- 
cessfully* Control the ferry with 
keys 5 and 8, and do not go back to an 
emptied quay. Sent by Michael 
Simmonds for the 16K ZX-81. 
Graphics notes: 
80 — Graphic 4, 
135 — Graphic 8, inverse space. 



ie LET T=2 
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263 LET G-X^^^ tRWDiSei +i 
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2-e = S HUN 
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SINCE this program was 
loaded everybody in the office 
is becoming a bio-rhythm 
bore. The program requires your 
date of birlh and Ihe current date 
and Ihen displays a neat chart of the 
month, with curves for the physical, 
mental and emotional cycles. 

Your physical state varies over a 
23-day cycle and relates to your 
endurance, strength and aggres- 
siveness. The emotional cycle lasts 
38 days and governs anger, 
moodiness and optimism/ 
pessimism. Mentally, you oscillate 
between Einstein and ape over a 
33'day cycle. 

The program was submitted hy R 
Clark of Saltash, Cornwall for the 
16 K Spectrum. 
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ENGULF is for the IK 2X^0, by 
Graham Charlton of Rise 
Park, Homford, Essex. It sets 
you against a vengeful computer. 
After you press RUN. a large black 
square will appear. Tlial is the 
playing area. You have five 
controls: 
7— UP 
6 — DOWN 
5 — LEFT 

8 — RJGFIT 

9 ^ SCORE 

After pressing 5, 6, 7 or B» 
followed by NEWLINE, you wilJ 
appear as an addition sign ( + ) with 
an inverse space, CHR$(128), next 
to it. Every time you move, the 
computer will place a black square 
next to your piece. The idea is to 
avoid being trapped, or engulfed, 
for as long as possible. Once you 
have been caught, press 9 to see 
your final score. 

Charlton's best score is 154. You 
can make the game slightly easier by 
delptlng hne 280, which prevents 
the computer placing a black square 
where a black square already 
exists. The game shows PEEKing 
and PQKEing to the display file in 
action. The crucial line is 100, 
which finds the beginning of the 
display file. 



10 LET A = 

20 LET E = 236 

30FORC = 1 TO 21 

40FORG=1T0 21 

50 PRINT'**"; 

60 NEXT G 

70 PRINT 

80 NEXT C 

90 LET G = 

100 LET A = 1 + PEEK (16396) + 

PEEKtlB397)*256 
1 1 FOR C = TO 20 
120POKE A + C, 128 
130 POKE A + C + 22*20, 128 
140 NEXT C 



150 FOR C= 1 TO 21 

160POKE A + 32*C, 128 

170 POKE A + 22*C + 20, 126 

180 NEXT G 

190 INPUT D 

195 IF D>9 OR D <5 THEN GO TO 

190 
200GOSUB320 
210 IF D = 9 THEN GO TO 380 
220 IF PEEK (A + F] = 128 THEN 

GO TO 190 
230POKE A + E,0 
240 LET E = F 
250 POKE A + E, 19 



260 LET D = RND(4] + 4 

270GOSUB320 

2B0 IF PEEK (A + F) = 128 THEN 

GO TO im 

290 POKE A + F, 128 

300 LET G = G + 1 

310 GO TO 190 

320 LET F = E 

330 IF D ^ 5 THEN LET F = F-1 

340 IF D = 8 THEN LET F = F+ 1 

350 IF D = 6 THEN LET F = F + 22 

360 IF D = 7 THEN LET F = F-22 

370 RETURN 

380 PRINT "YOU SCORED* ";G 
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HELPLINE 



I 




The ZXSO, ZX-81 and Spectrum have introduced 

many people to the world of computers. 

Part of the interest has been in learning 

to use the techniques available. 

That has often given rise 

to many problems and queries. 

Our Helpline service was set up to deal with them 

and has proved very popular » 

We asked our correspondent, Andrew Hewson, 

to select some of the more important items 

from his postbag. 
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Sinclair memories 
are made of this 



PROBLEMS which individual 
Sinclair users experience can 
be helpful io others if they are 
answered explicitly. Here is a 
representative selection. 

"PJeose expJoin the meaning of an 
"address". How can a byte, which is 
a number, have an address?" 

An important part of a computer 
is its memory and typical micro- 
computers have several thousand 
memory locations available for 
immediate use. Clearly each 
location needs a separate label or 
address to distinguish it from its 
fellows. The word address came 
into use because writing 
information to one of many memory 
locations is similar to writing a 
letter to one of many people. Letters 
are sent to an address so ihat they 
reach the person who lives there. 
Similarly, a computer sends 
information to the memory location 
at a given address. 

Computer addresses are simply 
whole numbers starting at zero; so, 
for example, in the unexpended XZr 
81, locations to 8191 are used by 
the ROM, locations 8192 to 16383 
are unused, and locations 16384 to 
17407 are used by the RAM, The 
add-on 16 K RAM uses locations 
16384 to 32767. Only the contents of 
RAM may be altered and so users 
generally are interested in 
addresses 16384 and upwards. 

Each location in memory contains 
one byte of information. A byte can 
be thought of as a whole number 
between and 255 inclusive. In 
practice, the word byte is often also 
used to mean a "location in 
memory" as well as to mean the 
number which is stored at that 
location. Thus, if location 17000 
contains 34, we might say "byte 
17000 is 34". 

'7 am keen f o understand how my 
ZX-51 ivorJts but as a beginner J am 
perplexed by the manner fn which 
addresses are stored in the system 
variables. I know, for example, that 
D-FILE is the beg/ning of the display 
file — but how is that information 
stored?" 

The area at the bottom of RAM 



between 16384 and 16508 holds the 
system variables and is followed by 
the program area, starting at 16509. 
The display file is next but as 
programs can vary in length, the 
display file does not start at a fixed 
address. The ZK-Bl keeps track of it 
by storing the current value of the 
starting address in D-FILE, 

If you look at page 178 of the 
manual you will see that the value of 
I>FILE is stored at address 16396 
and so you might infer that you have 
only to look at the contents of 16396 
to find the value of D-FILE. 

Unfortunately, that is not true. 
Remember that the value of D-FILE 
is an address and that addresses 
are whole numbers, like 16384 and 
17407 and 327B7. A single location 
can hold only a number between 
and 255 and so two adjacent 
locations are used to store larger 
numbers. The value of D-FILE given 
by: 

value held in 16397 -h 256* 
value held in 16397 

Any whole number between and 
65535 inclusive can be stored using 
this system. 



The value held at an address can 
be found by PEEKing it and so you 
can PRINT the value of D-FILE by 
entering: 

PRINT PEEK 16396 + Z56*PEEK 

16397 

Yon may know that the contents of 

the first location in the display file is 

always 118 and you can show that 

by entering: 

PRINT PEEK (PEEK 16396 + 256* 

PEEK 163971 

' 'I want to write several programs 
which us© the same data but there 
seems to be no way to do so using the 
Sinclair /unctions, Do I have to write 
routines to save and load data an 
cassette or is there some way of 
passing data between programs 
directly? 

There is. The trick is to alter the 
RAMTOP system variable to give 
you some space at the top of RAM 
which is out of reach of the Sinclair 
system in normal use. Your first 
program can then copy data into the 
area above RAMTOP. You can then 
load a second program, replacing 
the first, but the data saved above 
RAMTOP will still be intact. The 
second program can then copy the 
data back into its owti variables 
area. 

Let us take the job step by step. All 
the calculations following refer to 
the unexpanded ZX-81, with values 
for the 16K expansion in square 
brackets where they are different. 
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Moving RAMTOP, Suppose you 
want to pass a 10-element array 
between programs. A single-dimen- 
sional array occupies five bytes per 
element plus another six, making 56 
bytes in all, and so you need at least 
56 bytes above RAMTOP. 

When you switch on your ZX-81, 
RAMTOP OS set automatically to one 
more than the top of RAM, i.e., 
17408 [32768 with the 16K RAM]. 
The address is stored as a system 
variable at 16388 and 16389 as the 
values and 68 respeclively [0 and 
128], because + 256 *68= 17408 
[0 + 256*128=32768]. 

You can use your ZX-81 to 
calculate the new value to be 
POKED into 16388 by entering: 
PRINT 1740B-N-256 *]NT ([17408- 

Ny256) 
[PRINT 32768-N-256*INT [(32768- 

N)/256}] 
Using N = 56 for our example gives 
200. 

The value to be POKEd into 16389 
is given by: 

PRINT INT [[1 740B-N)/25B] 

[PRINT INT [[32768-Ny256]] 

In our example the result is 67 [128]. 

The ZX-81 wi[l ignore any 
alterations to RAMTOP unlil you 
enter NEW, so do so at that point. Of 
course, if you have a program in 
your machine you should SAVE it 
first. 

Finding your array. Variables are 
stored at llie address held in VARs 



at 16400 and 16401 so you can 
PRINT the current value by 
entering; 
PRINT PEEK 16400 + 256 * PEEK 
16401 
Saving an array above RAMTOP. 
The following program demon- 
strates the technique: 
10 DIM A[10) 
20 FOR I = 1 TO 10 
30 LET A(I1 - 1 
40 NEXT I 

50 LET r = PEEK 16400 + 256 *PEEK 
16401 

60 LETK = PEEK 16388 + 256*PEEK 
16389 

70 FOR I = TO 55 
80 POKE K + I, PEEK [J + I] 
90 NEXT I 

Lines 10 to 40 assign the array 
and set its values to 1. . .10 — those 
values have boon chosen for the 
purposes of this demonstration and 
have no special significance. Line 
50 stores the value of VARS in | and 
line 60 stores the value of RAMTOP 
in K. The loop at lines 70 to 90 copies 
the contents of the array above 
RAMTOP, 

Retrieving an array from above 
RAMTOP. Now delete the first 
program and enter the following: 
10 DIM A(10) 

50 LET J = PEEK 16400 + 256*PEEK 
16389 

70 FOR I = TO 55 
80 POKE J + L PEEK [K + 11 
90 NEXT I 



100 FOR I = 1 TO 10 
110 PRINT A[I) 
120 NEXT I 

In this program the array is 
assigned and ] andK are set to VARS 
and RAMTOP as before but the loop 
at lines 50 to 780 now copies the 
data from above RAMTOP to the 
variables area. The loop at lines 1 00 
to 120 PRINTS the values of the 
array as set by the first program. 

In each case, lines 50 to 90 
represent the essential part of the 
program but it is important to assign 
the array at the beginning of the 
program, so that it lies at the bottom 
of the variables area. The same 
technique works for ordinary 
variables but strings cannot, in 
general, be copied in this manner* 
because they can move around in 
RAM. 

"Deisting lines by entering their 
line numbers in turn is q nuisance. Is 
there a method /or deleting blocks of 
Unes?" 

There is, because the length in 
bytes of each line is held in two 
locations immediately following the 
line number and we can manipulate 
them to our advantage. To see the 
line length, clear your ZX-81 by 
entering NEW and then enter the 
following line; 
10 REM 

Then PEEK at the first few bytes 
in the program area which starts at 
16509 and you will see: 
Address Contents Meaning 

16509 line number = 

16510 10 256*0+10 = 10 

16511 2 line length = 

16512 2 + 256*0 = 2 

16513 234 code for REM 

16514 118 code for 

newljne 
Notice that the line length 
excludes the four byies required for 
the line number and the line length. 
The following routine finds the 
address of the first byte of two lines 
entered by the user: 
9000 DIM B[2] 
9010 LET START = 16509 
9020 PRINT **ENTER FIRST AND 
LAST LINE NOS" 
9030 INPUT B (11 
9040 INPUT B (2) 
9050 IF B (IKO OR B{2)<0 
ORB[l]L>999gOR 
B(2)> 9999 THEN GOTO 9020 
9]00FORI = l TO 2 
91 10 LET L = PEEK (START + 2) 
+ 256*PEEK (START + 3) 
9120 LET LINEND = 256*PEEK 
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START + PEEK (START + 1) 

9 1 30 LET START = START + L + 4 

9140 IF LINEND <B [I] THEN GOTO 

9110 

9150 LET B{1) = START ^ 

[L + 4ni = lJ 

9160 NEXT I 

The routine finishes with the two 
addresses held in B{1] and B[2]. The 
next trick is to fool the ZX-81 into 
thinking that all the lines between 
and including the two line numbers 
are just one monster line by POKE- 
ing the difference between B (2) and 
B (1] less 4 into the slot for the line 
length of the first Une. That is 
achieved by adding the lines: 
9200 LET B(2) = B(2) — B(l) — 4 
9210 POKE B(ll + 2, [B{2) — 
256*1NT (B(2)/256) 
9220 POKE B(l) + 3, INT (B(2}/256) 

The monster line can then be 
deleted in the usual way, by enter- 
ing ihe line number alone. 

"f ivouJdJike ioljnow how fo SAVE 
and LOAD data onJy into a program 
heJd in core, Con you assist?" 

There are two methods. The first 
is quick and elegant and consists 
essentially of writing new SAVE and 
LOAD routines in machine code. 
The second method is slow and 
clumsy but it is easy to understand 
and the necessary software is 
mostly in Basic, the preferential 
method. The steps in outline are: 

SAVE the data of interest on tape; 
to prevent the program in the ZX-81 
being over-written, copy the 
program area above RAMTOP: 
LOAD the data from tape in the 
usual way; create some space in the 
program area and copy the program 
from above RAMTOP into the newly- 
crealed space in the program area. 

Obviously, to create some data to 
LOAD into a program we must RUN 
a previous program to read in or 
calculate the data to be SAVEd. The 
earlier program could be deleted 
line by line but the process is rather 
laborious, so use this technique 
instead: 

First note the line number of the 
first line of the program. Suppose it 
is line number 10; then find the 
effective length of the program by 
entering PRINT PEEK 16397 — 
16513. 

Suppose the result is 1859- Then 
enter POKE 16511, 1859 — 256* 
INT (1859/256); POKE 16512, INT 
(1859/256); 10 or whatever was the 
first line number. 

Do not attempt to LIST the 



program between entering the 
instructions or you will have to pull 
out the plug and start again. 

The data can then be SAVEd, 
together with the display file and 
other odds and ends, on tape. 

The second step is to LOAD a new 
program and store it above 
RAMTOP. The technique is very 
similar to storing data above 
RAMTOP. Be sure to move RAMTOP 
down as explained on page 168 of 
ZX-81 Basic Programming before 
LOADing the new program. The 
following routine copies a program 
above RAMTOP: 

10 LET T = PEBK 

16396 + 256*PEEK 16397 — 16509 
20 PRINT r 

30LETK = PEEK1638B + 256*PEEK 
16389 

40 FOR I = to I— 1 
50 POKE K + L PEEK [16509 + 1) 
60 NEXT I 

The routine PRINTs the length of 
the program, J, in bytes. You should 
note it as it will be needed later. 

The data can then be LOADed 
from tape in the usual way. The 
current program will, of course, be 
over-written and so the final step is 
to copy it back from above 
RAMTOP. A machine code routine 
is needed for that step, because 
space must be created in the 
program area in which to store the 
program using a routine in ROM, 

The routine is 20 bytes long and 
you can store it at addresses 32748 
to 32767 by entering and RUNning 
the following routine: 
10 FOR & = 32748 to 32767 
20 INPUT M 
30 POKE I, M 
40 PRINT I, PEEK I 
50 NEXT 1 

Enter the following numbers one 
by one from the keyboard: 42,12, 64, 
229, 43. 1. 0, 0, 197, 205, 158, 9, 193, 
209, 42, 4, 64, 237, 176, 201, You 
might like to determine how the 
routine works by Irani ating the 
decimal numbers into Z-80 
assembler using Appendix A of the 
ZX-81 Basic Programming manual. 

Before running the machine code 
routine, POKE the program length, J, 
into it by entering 

POKE 32754, J -= 256*INT (f/256) 
POKE 32755, INT (J/256) 

Then delete the Basic routine, put 
the ZX.8X into FAST mode, and call 
the machine code routine by 
entering 
IF USE 32748 = THEN STOP. 



Numbers 
games 

STORING and displaying 
numbers is the object of many 
requests for information. The 
ZX-81 uses one of three methods, 
depending on the context. The first 
is the floating point method which is 
used for all Basic variables and all 
calculations involving Basic 
variables. All numbers held using 
the technique occupy five bytes 
each. The second method is used 
internally by the Z-SO micropro- 
cessor which drives the ZX-81 and 
can be used for whole numbers only. 

Each number occupies only two 
bytes and a variation of the method 
is used to store the line numbers at 
the beginning of each Basic program 
lino. To communicate to the user the 
ZX-81 uses a third method, the 
character form, in which each 
decimal digit, and Ihe decimal point, 
occupies one byte each. Some 
typical queries: 

"What does floating point 
arithmetic mean? Why use it? 
Wouid it not be easier to use the 
decimaJ system? 

The use of floating point 
arithmetic implies that numbers are 
stored and manipulated as a 
mantissa, which contains the digits 
in the number, and an exponent, 
which indicates the position of the 
decimal point. It is relatively easy to 
convert decimal numbers into a 
decimal floating point 

representation and some 
calculators can display decimal 
numbers in that form. The 
calculator manufacturers refer to 
the form as scientific notation. 

The great advantage of scientific 
notation is that very large numbers, 
or numbers which are very close to 
zero, can be written approximately 
using a limited number of digits. 
Thus a calculator which can display 
only eight digits at a time can 
display a number larger than 
99.999,999 using scientific instead 
of ordinary notation. 

For example, the distance from 
the Earth to the Sun is about 
5,892,480,000,000 inches. Thirteen 
digits are required to write the 
number in ordinary notation but 
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when it is re-written in its scientific 
form as 5.89248 xlO'^ only eight 
digits are required — neglecting the 
X 10 which is common to all 
numbers written in that way. The 
mantissa is 589248 and the 
exponent is 12. 

The exponent, by the way, means 
"Imagine that the decimal point is to 
the right of the left-most digit of the 
mantissa — i.e., between the 5 and 
the 8. Now move the point 12 places 
to the right, filling spaces with zeros 
if necessary". 

The scientific form, of course, is 
not accurate because only eight 
digits, of which six only are in the 
mantissa, are allowed, whereas in 
the ordinary form 13 are available, 
although in our example the extra 
digits are all zeros. 

We count in tens and so 
calculators display numbers in 
decimal for our convenience. Digital 
computers count in binary as 
explained in chapter 24 of the ZX-81 
Basic pro|;rammmg manual but the 
principle of floating point binary 
representation is the same as that of 
decimal scientific notation. The 
ZX-fil uses a string of seven zeros 
and ones for the exponent — i.e., 
one byte with one bit reserved for 
the sign of the exponent — and a 
string of 31 zeros and ones for the 
mantissa — four bytes with one bit 
used for the sign of the mantissa. 

Floating point arithmetic is used 



because it enables a large range of 
numbers to be stored in five bytes 
with only a small loss in accuracy. 
Numbers as big as 10^^ — one 
followed by 38 zeros -^ can be 
stored, although only the first nine 
digits or so are accurate, If integer 
arithmetic were used, then the 
biggest number which could be 
stored in the same space would be 
1.099,511,627,776 but all 13 digits 
would be accurate. 

"How are numbers stored in the 
ZX-81 ? PIfiose explain how fhe five- 
byte representation of a number is 
obtained". 

The following program prints the 
floating point form of a number 
entered by the user at line 20: 
10 PRINT "ENTER A NUMBER" 
20 INPUT I 

30 PRINT,, '"THE ZX81 
REPRESENTS": I: "BY" 
40 FOR J = 1 TO 5 

50 PRINT PEEK [PEEK 16400+ 256* 

PEEK 16401 + JJ; " "; 

60 NEXT J 

70 PRINT 

SO PAUSE 500 

90CLS 

100 RUN 

The ZX-81 stores the values of all 
Basic variables in the variables 
areas and the address of the 
beginning of the variables area is 
held in VARS at locations 1 6400 and 
16401 — see chapter 28 of the ZX-8 1 
manual. Thus the loop at lines 40 to 




60 prints the contents of the five 
bytes which hold the floating point 
version of the number entered. 

The first of the five bytes is the 
exponent, E, and the remaining four 
bytes, A, B, C, D represent the 
mantissa. If the original number is 
positive, A lies in the range to 127. 
If it is negative. A lies between 123 
and 255. 

The following program re- 
contructs a number from its Sinclair 
floating point form: 
10 PRINT "ENTER THE 
EXPONENT AND THE FOUR 
NUMBERS OF THE MANTISSA, 
ALL ENTRIES TO LIE BETWEEN 

and 255 INCLUSIVE" 
20 INPUT E 
30 INPUT A 
40 INPUT B 
50 INPUT C 
60 INPUT D 

70 INPUT,, "EXPONENT = " 
,E.'*MANTTSSA = '", A„B„C„D 
80 PRINT,, "THE NUMBER = ";(2* 
(A<128)-1)*2**(E-160]*(((256* 
(A+ 12S*[A<128]) + B)*256 + C) 
*256 + D) 

Try those two programs for a 
variety of numbers. You will see that 
the exponent is about 12B for 
numbers close to 1 and -1; that 
numbers close to have small 
exponents; and that large positive 
and large negative numbers have 
large exponents. 

It is also noticeable that the value 
of the fourth byte, D, has little or no 
effect on the value printed by the 
second program. In computer 
jargon D is called the least 
significant byte. The ZX-.S1 prints 
results to eight decimal figures at 
most, rounding the result if 
necessary, although calculations 
are made to somewhat greater 
accuracy. 

"f am writing o program to test my 
son's arithmetic hut / have found 
that u\y 7X-81 sometimes gets the 
answer wrong. I know thot some 
earJy ZX-31 ROMs made cm error 
with the squore of 0.25 hut my 
machine does not make that 
mistake. Js this another bug?" 

The fault lays with the program 
and not with the ZX-81. The routine 
which was at fault set a problem in 
division and then compared the 
user's reply to the result calculated 
by the ZX-81. Unfortunately the 
routine often rejected correct 
replies. 

It is often impossible to convert a 
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decimal number exactly to a binary 
floating point number and thai was 
the source of the problem. An 
analogous difficulty can occur when 
converting some fractions into 
decimal — we are all familiar with 
the fact that Va cannot be written as 
an exact decimal. The program was 
rejecting the user's reply even when 
it differed by only a tiny amount 
from the calculated result. 

The following program asks you 
to enter a number, divide it by 10 
and enter the result. It then prints 
the floating point representation of 
your result and its own result for the 
same calculation. If you run the 
program a few times you will see 
that your answer and the answer 
produced by the ZX-81 often differ 
by one in the least significant digit of 
the mantissa. 
10 LET N= 500 
20GLS 

30 PRINT **ENTER A NUMBER" 
40 INPUT I 

50 PRINT,, "YOU ENTERED": I 
60 PRINT,, "DIVIDE"; I; BY 10" 
70 PRINT ''ENTER THE RESULT" 
80 INPUT r 

90 PRINT,, "YOU ENTERED"; J 
100 LET K = 1/10 
110 IF ABS {K-JK-0001*K THEN 
GOTO 170 

120 PRINT,, "WRONG" 
130 PRINT 1; "DIVlDEOaY 10 DOES 
NOT EQUAL";! 



140 PRINT "TRY AGAIN" 

150 PAUSE N 

160 RUN 

170 PRINT,. "RIGHT" 

ISORPINTl; "A10 = ";J 

190 PAUSE N 

200 CLS 

210 PRINT,, "THE ZX81 

REPRESENTS" J;"BY" 

220LEtM=13 

230 GO SUB 300 

240 PRINT,, "AND";I;"/10 BY" 

250LETIV[=ig 

260 GO SUB 300 

270 PAUSE N 

280 RUN 

300FORL = MTOM + 4 

310 PRINT PEEK (PEEK 16400 + 256 

*PEEK 16401 +LJ;" "; 

320 NEXT L 

330 PRINT 

340 RETURN 

If you wish to avoid problems of 
Ihal nature then you should alter 
statements like 
IFK = JTHEN GOTO 170 
to IF ABS (K-J)<.O00l*K THEN 
GOTO ISO 

In the first case the program will 
Jump to line 170 only if K and J are 
identical dovim to the last digit. In 
the second case, the jump will be 
made if the difference between K 
and J is less than ,01 percent. 

"J/ the ZX-81 uses two bytes to 
store line numbers, why is B999 the 
iorgest line number permitted?" 




Each byte contains eight hits and 
each bit can take two values giving 
2^*^=65536 arrangements of the 16 
bits in the two bytes. Hence the two 
bytes could be used to represent any 
positive integer between and 
65535 inclusive. Why limit line 
numbers to 9999? 

The reason is that by limiting in 
this way and by manipulating the 
numeric codes for variables the 
ZX-61 has a device for distinguish- 
ing lines in the program area from 
variables in the variables area. 

To understand the mechanism at 
work, consider the representation 
of 9999. Line numbers are held with 
their most significant byte first, 
contrary to the usual Z-80 
convention, so that line number 
9999 is held as a byte containing 39 
followed by a byte containing 15 
because 39*256 + 15 = 9999, The 
bit pattern of the first byte, obtained 
by converting 39 to binary, is 
00100111. Notice that the three 
most significant bits — bit numbers 
7, 6 and 5 are set to 0, and l for 
this, the largest permitted line 
number. Hence bit numbers 7, 6 and 
5 of the first byte of all permitted 
1 ine numbe r s w ill be set to 0, and 1 , 
or in the case of line numbers less 
than 8192 they will be set to 0, 0. 0. 

Now look at pages 172 to 174 of 
the ZX-81 Basic Programming 
manual and you will see 
illustrations of the different types of 
variables as th^^y are represented in 
the variables area. In each case the 
first byte contains a numeric code 
related to the code of the letter; in 
the case of a number whose name is 
longer than one letter, the first 
letter which identifies the variable. 

The largest possible letter code is 
63, the code for Z, which is 
00111111 in binary, and the 
smallest is 38, the code for A, which 
is 001001 10 in binary. Clearly, bits 7 
and 6 are not needed when distin- 
guishing between letter codes and 
bit 5 is always set to one, so the 
ZX-Bl uses them to distinguish be- 
tween the different types of 
variable, subtracting 20h, or 32 in 
decimal, from the letter code in 
three of the six cases. 

Three bits can be set in 2', or 8, 
different ways. The table lists the 
eight ways and their interpretation; 
Bit 

pattern Interpretation 

000 Line nuinber Ies9than8192 

001 Line iiumher between 8192 and 

9999 
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010 string 

01 1 Number w j th single character 

name 

100 Arrayol numheis 

101 Number with multiple character 

name 

110 Character array 

111 Control variable for a 

FOR-NEXT loop 

The same purpose could be 
served by comparing the address of 
the byte in question to the D-FILE or 
VARS pointers. It allows the ZX-81 
to use the same routine, at 2546 to 
2576, to step through memory to the 
"next" line or Ihe "next" variable 
hut that seems a small advantage. 

Perhaps it is merely a hangover 
from the ZX -80, because in that 
machine the variables area follows 
immediately after the program area 
and so a device which "knows" from 
the contents of the byte that the end 
of the program has been reached 
serves some purpose. 

It is worth noting that while the 
ZX-81 prevents you entering line 
numbers greater than 9999 from the 
keyboard, if you manipulate the line 
numbers by POKEing the 
appropriate locations your program 
will still run, provided the line 
numbers do not exceed 16383 as the 
following routine demonstrates: 
10 LET I = 10000 
20 SCROLL 
30 PRINT 1 

40 POKE 16634, INT (1/256) 
50 POKE 16635, I-256*INT 

(1/256) 
60 LET 1=1 + 1 
9999 GOTO 20 

Line numbers 40 and 50 POKE the 
currant value of 1 into the locations 
originally occupied by 9999. If you 
run the program for a few cycles 
and then BREAK it you will see that 
9999 has been updated to, say, 
A02g for I = 10029. 

Clearly the ZX-ai does not decode 
line numbers greater than 9999 
correctly but the result is 
comprehensible if you remember A 
follows 9 in the sequence of 
character codes. 

If you leave the program running 
for long enough it will stop when 
1 = 16384 and a LISTing will then 
omit the final line because the LIST 
command does not recognise it as a 
line. 

You can use this quirk to make 
programs "disappear*' by POKE 
16509h 64. Such "invisible" 
programs can be SAVEd and 
LOADed as usual and will RUN if 
16509 is re-set to its original value, 




File problems on 
display in ZX-81 



THE display file is the area in 
RAM which holds the items 
which are currently displayed 
on the TV screen, During program 
development, for example, part of 
the program listing is generally dis- 
played and it is the job of the Lf ST 
routine to copy the appropriate part 
of the program area into the display 
file so that it appears on the TV 
screen. 

The address of the beginning of 
the display file varies with the 
length of the program and so it is 
held in the D-FILE system variable 
and can be PRINTed by entering: 
PRINT PEEK 16396 + 256* 
PEEK 16397 

Similarly, the address of the end 
of the display is held in VARS — or 
more correctly is one less than the 
value in VARS — and can be 
PRINTed by entering; 

PRINT PEEK 16400 + 256* 
PEEK 16401-1 

Each line displayed on the screen 
is terminated by a byte containing 
decimal 118 and there is one more 
byte at the beginning of the file also 
containing 1 18. As there are 24 lines 



in the display, there are 25 bytes 
containing 118 and it is essential to 
the correct functioning of the 
display software thai all 25 bytes 
are present. If one or more is absent 
the ZX-^l will almost certainly 
crash. 

With an unexpended ZX-81 the 
display file consists of those 25 
bytes and no more unless a LIST, 
PRfNT or PLOT command has been 
executed since the last CLS or RUN 
command. That is a device to keep 
the display file as small as possible, 
thereby saving valuable space in 
RAM. With a memory expansion 
pack of 4K or more the ZX-81 pads- 
out the display file with 32 bytes per 
line each containing zero — i,e„ 
blanks. That mechanism creates an 
immediate problem for users 
without extra memory. 

"I am having probJems with 
programs which POKE the dispioy 
because my ZXSl crashes every 
time. For instance 
5 LET Z = 1 + PEEK 16396 + 256* 
POKE 36397 
10 POKE Z, 128 
is a disaster, What is happening?" 
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The routine is attempting to POKE 
an inverse space into the first 
PRINT position and it will work well 
on a ZX-^1 with at least 4K uf RAM 
because the display will be padded- 
out with 32 blanks per line. Without 
the extra memory, no such padding 
occurs and so the routine will over- 
write the second of the 25 bytes 
containing 118, thus causing the 
program to crashn 

The solution to the problem and 
all similar ones is to create some 
space at the appropriate position in 
the display file by PRINTing one or 
more blank characters. In that case 
one space is required at the 
beglning of the first line and so the 
answer is to add to line: 
2 PRINT '*b" 

where b represents the space 
character. 

"7 would like to give a print 
instruction conditional on whether^ 
or not there is ony thing already 
prin ted a t th e same p ositi on . I s o J ved 
the corresponding prob/em by using 
PEEK 16436 and PEEK W439 but the 
use of PEEK 16441 and PEEK 16442 
does not work. Can you help?" 

Page 179 of the ZX-81 Basic Pro- 
gramming manual shows that 
addresses 164 3 8 and 16439 in the 
system variables hold the x and y co- 
ordinates of the last point to be 
PLOTed. Unfortunately the 
equivalent information for PRINT i5 
not stored. Instead the position at 
which the next item will be PRINTed 
is held in 16441 and 16442. There is 



a further complication; the hori- 
zontal PRINT pOBition is counted 
from right to left and the vertical 
position from the bottom upwards. 
Thus the routine; 

10 PRINT ''HELP-LINE" 
20 LET A = PEEK 16441 
30 LET B ^ PEEK 16442 
40 PRINT A, B 

will print the values 33 23. The first 
value, 33, indicates that the PRINT 
position is at the beginning of a line, 
i.e., 33 characters counting from 
right to left from the beginning of of 
the subsequent line. The second 
value, 23, indicates that the line is 
the 23rd from the bottom of the 
screen because one line has been 
used to PRINT "HELP-LINE". If line 
10 is changed to 
10 PRINT "HELP-LINE"; 
the values PRINTed are 24 24. 
because the semi-colon prevents 
skipping to the next line. 

The following rather artificial 
program PRINTs a new character 
over the top of the last character 
PRINTed: 
10 PRINT AT 20,0; "ENTER 

VALUES FOR " "PRINT AT' " ' " 
20 INPUT A 
30 INPUT B 
40 PRINT AT 20,0; "ENTER A 

CHARACTER TO PRINT*' 
50 INPUT Z$ 
60 PRINT AT A,B;Z$; 
70 LET B = 32 -PEEK 16441 
80 LET A = 24 - PEEK 16442 
go GOTO 40 



Colour 
queries 

ONE familiar request which 
interests many people is; 
"Can I use ZX-30I1 programs 
on my Spectrum?" 

There is no straighforward 
answer, because of a number of 
important differences between the 
three machines. Broadly speaking, a 
ZX-61 program which does not use 
PEEK or POKE and contains no 
machine code routines wHl run on 
the Spectrum, Similarly, a Spectrum 
program which does not use PEEK or 
POKE, machine code routines, 
colour, graphics and the other new 
facilities will run on the ZK-Bl. 
Note, however, that cassettes 
SAVEd on one machine will not load 
on the others. 

Converting a 2^-60 program can 
be difficult, because it uses integer 
arithmetic, whereas the ZX-61 and 
Spectrum use real arithmetic, 

"Can you explain how the dispJay 
file works ? J ha ve tried PEEKijig and 
POKEing it hut I stiJJ cannot 
understand it". 

Look at pages 164 and 165 of the 
ZX Spectrum Basic Programming 
manual. You will see from the 
memory map that the display file is 
at the bottom of RAM between 
16384 and 22527 inclusive, with the 
so-called attributes area at 22528 to 
23295. A quick calculation shows 
thai there are 6,144 bytes in the 
display file and as there 6,144 bytes 
iji the display file and as there are 32 
characters in each of 24 lines 
displayed on the screen, that means 
that there are eight bytes per 
character. You can see how those 
bytes are used by running this 
program: 

9000 FOR i = 16364 TO 22527 

9010 POKE i; 255 

9020 NEXT i 

9030 PAUSE 

The screen will be covered 
gradually with black horizontal 
lines. Notice that each line is 
separated by eight vertical steps 
from its predecessor, that lines are 
drawn in groups of eight, and that at 
the end of each group the next line is 
drawn back at the beginning of the 
group. There are three such groups. 

In effect, the display is in three 
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separate units and within eacJi unit 
the first 256 bytes determine the 
condition of the top one-eighth of 
each character position. The next 
256 bytes determine the next one- 
eighth of each character position, 
and so on. 

The attributes area is 768 bytes 
long, i.e., one byte per character 
position. It is scanned in the logical 
fashion so that to POKE the fifth 
character on the second line of the 
display, for example, you POKE 
22527 = 32 = 5. The attribute byte 
specifies, among other things, the 
foreground and background colour, 
so you can only obtain, at most, two 
colours per character position. 

Hence you cannot expect to 
obtain high-resolulion graphics in 
multiple colours, Thia routine 
demonstrates the full range of 
facilities. It takes some time to 
produce the display but it is worth it 
in the end: 

9000 FOR i = 16384 TO ZO480 
STEP 2048 

9010 FOR j = i TO i + 2047 

9020 POKE 1,7 



9030 NEXT j 

9040 NEXT i 

9050 FOR i = 22528 to 23295 
STEP 256 

9060 FOE j = TO 255 

9070 POKE i + j,j 

9080 NEXT] 

9090 NEXT i 

If you are impatient, replace the 
first five lines by 

9000 FOR i = 10 TO 704 

9010 PRINT "fj'iKEM 

CHARACTER NUMBER 138 

9020 NEXT i 
for the same effect but with the 
bottom two lines missing. 

Other potential Spectrum pur- 
chasers are wondering whether to 
buy the 16K or the 48K machines. 

"J have read reports that the 16K 
Spectrum uses 7K to provide colour 
and graphics, leaving only 9K of 
usable memory. There are some 
marvellous 16K ZX-dl odventure 
gomes, Am 1 correct in thinking thof 
th ey wili no t fi t in to who t is left of th e 
standard laK?" 

Broadly speaking, that is correct 
A program which just fits into the 



16K ZX-^l is unlikely to fit into the 
Spectrum without a major modifi- 
cation, Many so-called 16K 
programs, however, do not use all 
the available RAM, There is also a 
number of ways in which Spectrum 
Basic is superior to ZX-fil Basic, so 
it may be possible to reduce the 
space required without discarding 
any of the functions of a program. 

For example, the Spectrum 
allows multiple program lines with 
each program line, separated by a 
colon. A colon occupies only one 
byte in the program area whereas a 
program line has an 'overhead' of 
five bytes — one byte for the NEW- 
LINE character, two bytes to hold 
the line number and two to hold th© 
length of the program line. There is 
no limit to the number of lines which 
may be concatenated and so space 
can be saved. The only thing to stop 
you putting all your program on on© 
line is that GOTOs and GOSUBs 
must be made to lines starting with a 
line number and that IFs skip to the 
next line number if the appropriate 
condition is not true. 



^XiSp^trutn 




101 



Games to Play on your ZX Spectrum 

MriftSn Wren-Hilton 

ET.BS (SBNO 90SBt2 28 3 



Computer Puzztes: For Spectrum and ZX@1 

lar> Stewart & Robin Jones 

£2. SO tSBN 906& t2 27 5 



Easy Programming for the 2X Spectrum 

fan Stewart & Robm Jonej; 

15.35 ISBN 90@SrZ 23 2 



Further Pro^fr^mming for the ZX Spectrum 

Isn Stewart & Robin Jones 

£6.B5 Jen 'B3 /SB/V 906812 24 



Spectrum in Education 

Eric Deeson 

£6. 50 f^pproK) Jsn 'S3 /SBfl/ & 9QS8 12 29 f 
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Easy ProgFammirrg for the BBC IVIicro 

Eric Deeson 

£$-&$ fSBAt (f 9068 T 2 2t 6 



Further Programming for the BBC Micro 

Alan Thomas 

CS.9S tSBf\i O 9068 U 20 8 



Machine Code and better Bsic 

Ian Stewart & Robin Jones 

with an educational program bv Eric Oee-son 

£7.510 fSBN 9068 1 2 18 B 

The ZX81 Add-On Book 

Martin Wren Hilton 

£5.50 fSBtV 906812 19 4 

PEEK, POKE, BYTE & RAAflr 
Basic Programming f<lf the ZXS1 

by Ian Stewart & Rgbin Jon^s 

£4.95 tSB/V 90BS}2 t7 S 



Shiva Publishing Limited 

4 Church Lane, Nantwich, Cheshire CW5 5RQ 
Telephone: (0270) 628272 





ZX SPECTRUM HARDWARE 

24 line programmable Input/Output Port 

This new port has been designed e*;.- 

clu^ively f<jf the 2t Specto.jm and 
ulilises MOS technDla^v la 
minimi^ae bus itiadpng. 
The n>ain features 
3fe; 

• 3 H 9 bit 
parts 

M Port mapped 
u&iny IN artd OUT 
commands 

• 3 basic tnodes of ope ran on 

• Direct Bil Set/Reset capability 

• Oyipyfs capable of sourcmg TmA at 
1 .5 vorts 

• Access Via 3 K 1 6 pin DIL sockets and 28 \vsy edge c-onnetior 
The pQri is available lully built together with e set of detailed instrucitons 
arid sutpg&st&d ctinirol applicatmns. The pori can eithef be uued with our 
new Moiherboard thus allowing, a further card to be used, or with a 
stackatjie connector. Either w&y, it means that Micro-Drmes, Fflniers etc, 
will run happilv with the port. 

2X Spectrum PPI Port CI 6.50 

ZX 2 Sloi Motherboard . . _ . . E16.95 

ZX Stackabte Connector , , E5,50 

Th e pf I ne s are i n cl US iv e of VAT but postage mgat be adde d a t 70 pence for 
a snnak iiBin (100 perice tor 2 or mora <i#rnsi. 

PRICE BFfSAKTHROUGH! 
Spectrum Joystick complete with Interface and full instfuctier»£ for use in basic 
only. 



KEMPSTON ELECTRONICS 

180a Bedford Road, Kempston, Bedford MK428&L 
Tel: 0234 852997, 



ZX81 Klik- Keyboard 

This Js a full, forty l^ey, moving 
keyboard which fits into the recess 
left after peeling oH the existing 
'toucti- sensitive' keypad. Con- 
sider Ih^ tcUtfiwirtg adv^dt- 
ages: 

• Positive feed back from 
keys 

« Fits onto the ZXS} 

• Nin trailing wires 

• M{> speioal Case needed 

• Elegant design with two 
colour lege'nds 

The fully bull; keyboard r^uires abspfuTSiy fio Sofderii%S sihce twp flexible 
DonnecTOrs plug intp the ZXS1 sockeis. 

Other Z>Cei praducts available include a two-tarvekeytscsard bleeper ffiis inside the 
caseji at £8.96 built and a Repeat key kit ai C3.95. Mow available with 41 keys. t<he 
s^tia kev can be used to give a repeat or reset facility £26,50 fbufltli £23, (X) [kit^ 
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MACHINE CODE 




As programmers become more adept 

in the use of Basic, 

they find the language hmits their abilities 

to do everything they wish to do. 

Using machine code helps to overcome 

some of the problems. 

Earlier in the year Mike Biddell wrote a series 

on how to begin using machine code. 

We have grouped the articles together 

and print them as a single article. 
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Moving faster by 
machine talk 



WHY MAKE the effort to 
learn machine code? 
Three main reasons 
spring lo mind. It is faster in 
operation than the equivalent Basic 
program. It occupies much less 
space in the memory than the 
equivalent Basic program — thai is 
critical on the unexpandedZX-fil. It 
gives greater scope for the 
imagination than Basic. 

With Basic you are tied to the 
menu of instructions the manu- 
facturer has given you in the brain 
— ROM — of the computer. With 
machine code, you can make the 
operating system do things outside 
the set menu, make the screen scroll 
printed information downwards — 
the Sinclair menu gives only a scroll 
up. 

So machine code can be packed 
tighter, run faster and produce 
more imaginative effects outside the 
manufacturer's original Basic 
instruction set. 

Machine code is a set of numeric 
instructions, called hytes, which, 
when addressed to the Z-BO chip 
central processing unit, make it per- 
form some sensible function. The 
Z^O would not understand a Basic 
instruction, such as PRINT, directly. 
A very complex piece of machine 
code called the Basic Interpreter 
breaks PHINT into numeric instruc- 
tions for the Z-80 chip to produce the 
required effect from the command 
PRINT. 

Those hexadecimal codes — 
immber base 16 for convenience — 
are listed under Zr60 Assembler in 
the ZX-81 Manual — pages 181 to 
187. 

It seems a little daunting but 
really the fundamental things you 
can tell the 2^0 chip to do are really 
simple but the overall effect can be 
very powerful 

Here is a summary of the main 
things you vrill ask the Z-fiO to 
perform during a machine code pro- 
gram; you ask it simply by feeding it 
the appropriate code; 

Add one to the contents of a regis- 
ter — called increment. A register is 
somevtrhere in the chip where you 



can hold a number/value to do some- 
thing with it. 

Take one away from the register 
— decrement. 

Save the contents of the register 
elsewhere, so you can use that 
register for something else — Push. 

Bring back the saved value into 
the register — Pop. 

Garry-out a machine code routine 
somewhere else, then return to the 
same point in the program — Call 
and Return. 

Jump backwards or forwards a 
number of instructions if a register 
or part of a register is not zero — 
Jump Relative No Zero, 

Jump backwards on forwards a 
number of instructions if a register 
or part of a register is zero — Jump 
Relative Zero. 

Load registers with specific 
numbers. 

They do not appear to be the 
building bricks of computing power, 
but they are, 

To put machine code into a ZX-81, 
write a single-byte instruction to an 
address in the memory. The POKE 
instruction takes the general form: 
POKE 16514, 1 2, where 16514 is the 
address and 12 the instruction code. 

The POKE inst ruction operates on 
decimal numbers, so that all the 
hexadecimal codes must first be 
converted to decimal before POKE- 
ing them into the computer memory. 
The decimal code 12 instructs the 



Z-flO chip to increment — add one — 
to its 'C register. 

The most suitable place for the 
code, it is generally agreed, is within 
a REM statement placed at line 1 of 
the program. The machine code 
loader — figure one — POKEs your 
machine code into spaces after the 
REM statement — addresses 16514 
onwards. 

So sit at your ZX-81 keyboard, 
switch on and type it in. There are 
approximately 100 letter Ms after 
the REM statement, to reserve 
space for machine code. 

The purpose of line 5 is to list the 
program, including the REM state- 
ment, after each decimal code 
entry, so that you can see the code 
going into the REM statement. The 
Ms in the REM change to the graphic 
character corresponding to the 
number entered, or as a question 
mark if one does not exist. To show 
this in action, enter the machine 
code loader again and RUN it. 

The program has run but all you 
will see happen Is that the cursor 
changes from the K to the L mode. 
Some people can be confused by this 
and assume that the program has 
not run, or the system has crashed. 

The reason the program was de- 
signed this way is to allow the REM 
statement to be viewed as it changes 
with each code entered. 

It is then possible to view the 
loader in action by entering the 
Sinclair graphic codes on page 181 
of the Sinclair Manual. After each 
code i.e., NEWLINE, 1 NEWLINE, 2 
NEWLINE, you will see the 
appropriate characters appear, in 
turn, in the REM statement, It is not 
meaningful machine code, of course 
— it just demonstrates the loader in 
action. 



Figure 1: Machine code loader. 

i REM MHHMHHMMHnHHhMMHnHHHMMM 
MMHHMMHMHHMMMHMMMHHHMMHMMMTiHnHMM 
MnHnMMMMMMMriMMMMMHHMHMHHHHHHHHHM 
MHHMMHMM 

3 l_ET T=16S14. 

4- CL3 

S LIST 1 
2© JNPUT C 

*0 LET T=T + 3L 

5^ 15QTO 4. 

Figure 2: 

a. REM ""TRM MMMMHHHHHHMMHHHHM 
MMHMMMMMHMHMHHMMHHMMMMMMMMMHMHHH 
HHIiMHMMHHt^HHHMHMMMMMMMMMMMHMHMMM 
HflHMHMHHHHM 

3 UFT Ti=l&Si4. 
10 LET R=USF^ tT> 
S© PRINT R 
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To break oui of the loader enter 
MM NEWLINE. You can then use 
POKE immediate. You can poke 
immediate only if the cursor is in the 
K mode. Try it by entering: 

POKE 16514,128 NEWLINE 

Do not use a line number and you 
will see, Tvhen you get back the 
listing, that a large black square has 
appeared in the first position after 
the REM statement. 

The reason is that although 128 is 
the Z-80 op-code for adding the 
contents of the A and B registers in 
the Z-80 chip, it is also the ZX-fil 
character code for a black square. 

At that point, you can play some 
interesting tricks using POKE 
inunediate. Try this one: 
POKE 16510,0 

You will notice that the line 
number of the first line has changed 
from a one to a nought. Then enter O 
NEWLINE to try to delete it and, 
surprisingly, it will not delete — a 
useful way of ensuring that the 
valuable machine code in your REM 
statement is not deleted 
accidentally. 

Using POKE immediate it is also 
possible to make Ihe listing 
disappear from the screen 
altogether, apart from "OREM", as 
follows: 

POKE 16514.118 
POKE 16515,116 

That tricks the ROM into 
believing the display file has 
terminated. The machine code 
loader is, of course, still in the 
program file and will still run. List 3 
will confirm this. Then RUN, 

Then we can enter our first 
machine code program but 
previously we call a machine code 
program, using the USR function 
and the Basic statement as follows: 
e.g. 10 LET A = USH (16514) 

That tells the program flow to 
jump to and execute the machine 
code routine, starting at address 
16514. An additional piece of 
information which can often be used 
to advantage is that the value given 
to A is the same as that contained in 
the B and C registers, combined, of 
the Z^90 chip, 

To get hack from machine code 
routine you must end the routine 
with the code for RETURN — i.e., 
201. Enter the following simple 
program, using the loader: 

Decimal Nemonic ComiQent 

1 Load thp BC register 

1 LD DC, 01 pair with the Value 1 





Figure 3; Machine code scroll down for 16K ZK-Bl. 




HEX 


DEQMAL 






STEP 


CODE 


CX>DE 


NEMONIC 


COMMENT 


1 


2A0C40 


4212 64 


LDHL(40{>G) 


Load ttie display file. 
Start address into HL. 


2 


1 1 72 02 


171142 


LODE, 626 DEC 


Size of screen to be 
scfolled- 


3 


19 


25 


addhl.de 


PointHLallastcharacter 
on screen to be scrol ted- 


4 


ES 


229 


PUSH HL 


Temporarily store this 
address on the stack. 


5 


06 21 


6 33 


LD B, 33 DEC 


Load 8 register with 
V.D.U. line length. 


6 


23 


3^ 


iNCHL 


Point HL to one line below 
by increment ing - 


7 


10 FD 


16 253 


DTNZ-1 


HL33^iInBS- 


B 


E5 


229 


PUSHHL 


Tetnporarily store this 
address on stack. 


9 


Dl 


209 


POPDE 


Put the HL value off the 
stack into the DE register. 


10 


El 


225 


POPHL 


Bring back the original 
HL value intoHL 


11 


0El3 


1419 


LDC19DEC 


No of lines to scroll- 


12 


06 21 


6 33 


LDB33DEC 


Length of line inoluding 
line end marker. 


13 


7E 


126 


LDA.[HL) 


Load A, with the character 
cod e poin t ed to b y the HL 
pair. 


14 


12 


la 


LD[DE),A 


Load the posilion pointed 
to bythuDE pair with 
the character code in A 


15 


IB 


27 


DECDE 


Point DEat the next 
position. 


16 


2B 


43 


DECHL 


Point HL at the next 
character to be copied 
down- 


17 


lOFA 


ie250 


DJNZ-4 


Repeal above four steps 
thirty three times (one 
line). 


IB 


OD 


13 


DECC 


Reduce line count by 1 , 


19 


20 F5 


32 245 


lRNZ-7 


Jump back to step 1 2 if 
line count not zero, 


20 


C9 


201 


RET 


Return to BASIC 
projsramme- 



ZOl RET Return to the Basio 

prosramme 

Hun the machine code loader then 
enter 1 Newline, 1 Newiine, New- 
line, followed by 201 Newline. You 
will then see in the REM statement 
two small black squares, followed 
by a space, followed by TAN — all is 
then well. 

Then delete lines 4, 5, 20, 30, 40 
and 50 from the program and add 
lines 3,10 and 20 — figure two. 

If you then run the program 
shown in figure two, a figure 1 will 
appear on the screen. That shows 
that your first machine code 
program has run correctly. You 
have loaded the BC register pair 
with the value 1, the program has 
returned from machine code to 
Basic successfully and printed the 



value of A, which is the value 
contained in the B and C registers as 
a pair. 

The machine cod© loader can 
then be used to develop a more 
complex machine code routine, 
which will be a useful addition to 
your subroutine library. 

At that stage attempt to write a 
machine code routine which, when 
called once, moves every line on the 
screen down one, leaving the top 
line blank and making the bottom 
line disappear. That could have any 
number of applications either in 
games or in a rudimentary word 
processor. 

You will need the IBK RAM pack 
added at this stage. When the 
screen is full, which is the case with 
moat games, the IK RAM is 
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generally insufficient and the computer it keeps us informed 

addition of the 16K RAM pack constantly of where it has gone, by 

reserves space automatically for a putting its new start address (two 

full di splay H With a collapsed bytes — ^ sixteen bits) in system 

display file, the coding of our scroll variables 16396 and 16397. This is 



by HL to the positions below 
scanned by DE. Shift the addresses 
of HL and DE up the screen by one 
line and repeat. 

Then repeat until the whole 



down program becomes difficult to presented as the least significant bit screen has been processed in this 



understand. 

The IK machine operates with no 
memory reserved for display a^d 
builds-up the display file as you 
print characters on the screen. 



a 1 1 6396 [lowest part of the number, 
i,e,, up to 256} and the most 
significant bit second at X6397 
(product of 256), 
The number stored at 16397 must 



Figure 4: Scroll down test program. 

1 REM e£RNDi ? *; FAST ^7 ( CLE 
HR f^S^^T SGM LPRXNT . <AS*4 PRXNT 

M 

10 PRINT f^T 11^ la; "HELLO ■ 

ao roR x=^ TO se 

30 NEXT I 

4-ia uET R!:?USR (Tl 



way. Each line on the screen has 
then been copied to the line below so 
return to Basic (RET). 

The completed routine is shown in 
figure three. It was produced by 
using the rough list flowchart and 
the Mostek Z-80 programming 
manual. It uses the simple 
programming elements described 
earlier. 

To understand fully the step from 
flowchart list to the finished 
program, you should study figure 
three and the comments in depth, 
until you can understand to your 



therefore be multiplied by 256 to satisfaction what is happening. 



give the higher order part of the 
address, so to locate the D file 
address we must evaluate; 
PEEK (16396) + 256*PEEK (16397). 

At any time, we can locate the 
start address of the D file by using 
no line number and PRINT followed 
by the foregoing expression. 

We must often think how we will 
achieve scroll down in general 
terms, forgetting about coding for 



Some confusion can arise 
because step 13 of the scroll down 
program [Ld A, (HL), decimal 126) 
has no equivalent graphics code in 
the REM statement — not even a 
question marie. 

The reason is that code 126 is 
used in the program file to tell the 
ROM that a number is terminated 
and as such cannot be given visual 
significance, so the ROM has been 



To start writing a machine code 
routine we first need some 
knowledge of the registers available 
in the Z-BO chip, A register is a 
place/device which can hold one 
instruction or piece of data (byte) 
where we can work on it. It is stored 
in the register as a series of eight 
zeros or ones (bits) in any 
combination, for example, 
00001100 is the bit pattern for 
increment (add one to) the *C' 
register. For that reason, the Z^BO 
chip is known as an eight-bit 
processor. 

The registers we will mainly be 
using are the accumulator (A], H,L, 
D,E,B,C, and the flag (F) register. 
The accumulator and flag registers 
are special-purpose registers; the 
other six are very similar and can be 
interchanged and used as pairs 
such as HL, DE, BG. 

They can be used to hold the moment. We shall proceed now instructednotto translate code 126 
addresses pointing to va rious parts writing in words how we expect the into the display file, 
of the computer memory, because program to flow, although we may You need then to enter the code 
you need 16 bits to address any have to alter our concept later. into your computer to test that it 

meaningful quantity of memory. Begin by finding the address of works correctly. Ensure that you 

The accumulator works like any thestartof the display file and store have your leK RAM attached or it 
one of the six general-purpose it in a register pair and then find the will not work. 

address of the end of the display file; 
as we wish to scroll do not also store 
it in a register pair, HL registers 
say. Load the DE register pair with 



Figure 5: Main program loop. 

1 REM e£RND3 7»; FRST ^5T C CLE 
RR PRST SGN LPRXMT : <^S*4. PR^^^r 
TRN MMMHMHMMMMMMMHMHMHMMI-JMHMMMHH 
HHMHHHMMMMMMMMMMMM^(M^t^(H^fMMMHHHMM 

3 i-ET T = 16S14. 

-7 PRINT RT a©, 9; 

10 PPINT RT 3.,i0; 

20 1_ET H==USR (TJ 

©0 GOTO i@ 



**| 



** 
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registers but can also be used to 
perform arithmetical and logical 
jobs, whereas the general-purpose 
registers cannot. 

The f 1 ag register generally is used the addres s di r ectly below HL on the 

to indicate whether the result of an screen; this will involve adding 

operation is zero or not. Testing one decimal 33 to the HL address, since 

bit in this register will tell us, for there are 33 addresses per screen 

instance, if subtracting one from the line. 

C register resulted in zero. This is Next shift the character at the 

used frequently and is very usefuL position ointed to by HL to the 

In the ZX-81, the system shifts the position pointed to by DE. (Repeat 

area of memory used for the display; for one whole screen line). That will 

but being a very courteous print the whole of the line scanned short delay, it should move down one 



Enter the machine code loader. 
RUN it and type-in the decimal code, 
entering NEWLINE after each 
number. 

After entering the last code, enter 
MM NEWLINE to break out of the 
program. Then delete all lines 
except one and three and add lines 
10,20t30 and 40 as shovra in figure 
four, the scroll down test program. 

When you RUN the program, 
"HELLO" should be printed in the 
centre of the screen and, after a 
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line. Save this program on tape, as 
later we will explain how the 
routine might be called from a Basic 
program to produce an interesting 
game. 

A logical procedure to adopt is to 
decide the game appearance, 
strategy and rules. That must be 
considered in the context of scroll 
down, since we intend to use the 
routine we have developed. 

Because the scroll down would 
produce an excellent moving 
roadway or airfield effect, a game 
can be built around that idea. Here 
is a concept of the game plot. 

It is war-time and you are flying a 
transporter aircraft to land 
supplies behind enemy lines. As the 
runway approaches, you can see 
that it is mined but it is too late at 
that stage to pull up, since your 
airspeed is too low. You have, 
therefore, to land and taxi around 
the mines to take off again and see 
the runway recede. 

If you hit a mine or go off the side 
of the runway, the aircraft crashes, 
now produce a series of statements 
about how the program might flow 
and operate, as follows: 

Main program loop, using PRINT 
AT function to produce the runway 
element. Call USR to scroll that 
element downwards. Put the USR 
call in a loop and that should 
produce a moving runway effect. 

Add the aircraft path by adding a 
POKE statement into the loop. Allow 
the aircraft to be steered left and 
right by using INKEY $ to modify the 
POKE address. Scroll down should 
create a pilot of the previous 
positions of the aircraft. 



Figure 6: VDU picture created by 
main program loop. 
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Within the loop, POKE the mines 
on to the runway, in varying 
positions. Add the logic for a mine or 
verge collision. That should send the 
program pointer outside the loop for 
a comment and game restart. 

Add a program to advance the 
taxying speed of the aircraft as it 
proceeds. Finally, incorporate 
program lines to signify a win; 
create a receding runway and a 
jump outside this 1 oop to c omment on 
the win and allow game re-start. 

Now let us make a start with the 
main program loop. Delete lines 10, 
20,30 and 40 of the scroll down test 
program and add lines 7,10,20 and 
50 as shown in figure five. Line 7 
prints the game title on line 20 of the 
screen; that is not scrolled, since the 
routine scrolls only 19 lines. Lines 
10,20 and 50 produce the 
approaching runway effect — study 
this three-line loop carefully, 

Then run the program and you 
should see. if all is well, the runway 
approach. Press BREAK before the 
runway reaches the bottom of the 



screen and you will have a VDU 
picture similar to that shown in 
figure six. Our main program loop 
incorporating the machine code 
works. 

Then add the aircraft path and 
some means of steering it. 

An asterisk [*CHR$[23))is chosen 
to represent the position of the craft 
at any time. Since we will l>e 
POKEing the asterisk into the 
display file we will have to locate it, 
as described previously, by PEEKing 
system variables 16396 and 16397 
and using those to define a variable 
W, 

Then add the following lines to the 
developing program: 

4 LET V = 411 

5 LET W = PEEK 16396 + 256*PEEK 
16397 

30 LET V ^ V + (INKEY $ = '8")— 
(INKEY S = "5") 
40 POKE W + V, 23 

Variable W in line 5 defines the 
start address of the display file and 
variable V in line 4 is the 
displacement to be added, to 
position the asterisk in the correct 
place on the screen. 

The POKE statement in 40 places 
the asterisk on the screen, directly 
helow the runway. The value of V 
was determined by trial and error. 

The steering logic is in line 30, It 
uses INKEY $ to decode keys 5 and 8 
on the keyboard. 

We have covered itenrs one and 
two of the main program speci- 
fication. It would be excellent 
practice to add your own lines. 

For those who feel less inclined to 
lackle the task, a completed 
program — it is only one solution — 
is presented in figure seven. 



Figure 7: 'Runway' — complete program listing, Basic and machine code. 
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PRXN-r 



% REM E£RND> T *; ^^'^ ^' 
?§N'^MSM«MMMMhMMSMMMHMMft*ftMMMHMMM 

M 

LET 5=0 

LBT «J=4.11 

LET U=PEEK ie39S+25e*PEEK 1 



3 



"7 

as 

2S 



PRINT RT a&,S.;"*±! 
PRXNT ftT i^l©j""" 
LET fiTiU^R (TJ 
LET RsINT (SylOi 
ZF S~R*1©=S OR S 



** 



d.3 XF S=2@a THEN 

4-* tF S-25® THEN 

<t5 LET 5=51-1 

BO GOTO lO 

iG)3 POKE U + U^61 

13.<a P RINT RT 21,0.: 
Piagni REPU.BY V.^NT" 

120 INPUT Y$ 

130 IF y*^"V" THEN 

X4-0 GOTO 1S0 

25e PRINT ftT I^IO;" 

aS& LET U=U+(INKEV* 



LET UsU-^Q 
GOTO 2SQ 



<ilO. BflD Y.DLiR 



RON 



R^HQ=6 OR 



S--Ritl0=4. THE:W POKE U+U-'SSiINT iV 

30 LET U=U+ *INKeV"* = *'S"J - f XNKEV 
$ = " 5 " ] 

35 IF PEEK iU + K?l =3 OR PEEK fU + 
U) =5£ THEN GOTO 1E0 

4-© POKE U+U.23 

Ai 3;f s*10© then let y=u-e5 

iR IP 3=150 TMETM LET U=U-33 



S**;i - t INKEY 

57a IF PEEK tU+U> =3 
U> =52 THEN GOTO 1©0 

ase POKE u+u>e3 

R^m LET S=5+l 

30(S IF S=2TCl THEN GOTO 

^153 LET ft-LfSR (TJ 

3S© GOTO 2S0 

4r0e PRINT RT 21,ei "BS9^^B^@ 

PLRY V ^-'N'? " 

d.10 INPUT X* 

^aa IF X*="V" THEM RUN 

4.3© GOTO 4.10 



OR PEEK iU+ 



^0l3 



jjM^WI^WBgH RE 
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Do your programs load from tape first time, every 
time? If not, you need . . 

(IJTHE MICROCOMPUTER USER'S BOOK OFTAPE 

RECORDINGbvHilderbavLtd. 
Contents: 
PART I (for everybody; the 'how to' part |i: 

1 How your system should work 

2 choosing a tape recorder 

3 testing and adlustingyoorfape recorder 

4 keeping your recorder m good 
condition 

5 the selection and care of tapes 

6 rnalcing reliable recordings 

7 loading 'difficult' tapes 

8 useful accessories. 

PART II (more for enthusiasts; the 'why' part): 

9 how a tape recorder works 

10 computer cassette interface waveforms 

1 1 3tereoheads,a?innuth angle error 

1 2 miscellarieous tape problems. 
Price C3.1 5 imcl postage; C2.90 from bookshops. Or ask foe it at 
your library- 

(2) TEST AND ALIGNMENT CAS SETT El a precision gccessory 
whiich enables you to set Lip the azi-m,tJth angle of your cassette 
recorderhead accuratetvustng only a snnall screwdriver! Azimuth 
erro r i E one of t he com mooest ca u S€ s of ta pe t rou bles. Wi th f u 1 1 
instructions. C4.90. 

(3 1 LO ADI N G A I D^if your recorder is basically K, but you heve 
t rou b te g ett in g th e pla y b ack lev el rig ht with ta pe s from diff e re n t 
sources, you nefjd our Loading A idl Aiso suitable for checking the 
quality of tapes, detecting and (sometimes} compensating 
for dropouts, etc With f u II instructions and hints on tape use. 
(1595 

(4) TAPE RECORbER aligned and tested forcomputeri^se. A 

simple, but satisfactory, machine. CZ2 + £2 postage 
(All productssuitablefor most computers) 

SPtCIALTAPEOFFER! 

Book -h alignment cassette + loading aid for C 1 1 .90! 

SPECTRUM SOFTWARE (4eKJ 
PAY ROLL (50 employees, all tajt codes, pay levels, Nf 
contributions. Hourly, weekly, monthly; payslips, summary of 
paym(?nts: Very eaisy to use; Amendments to enn ploy ee details 
ve ry ea sy righ t u p to t he I a s t m i nute; Ca n a Iso com pu te gross pay &. 
deductioinsfrDm net pay). C25 

STOCK CONTROL (typically 1 500 Slock lines; prints list of all 
lines, or lines with given codes, or understocked lines; locate-by- 
name/add/delete stock line in under two seconds; prints values of 
s tock. P rog ram loads i n one m in u te, data in I es s t ha n th reel .£25 

GOLd our best-selling adventure game, now available on the 
Spectrum! £0 

All these programs are available from stock; we have interesting 

professional Spectrum software development but we won't 
advertise it until we can supply it! 

ZK S1 SOFTWARE [16-4SK; 

EIEAM5C4N. Computars bending marnent andslie^rforc^disyrsm^fora^iitlpJV' 

iu pported beam wi I tn t - 99 fwi inr, iimf orm, sfni untformlv laparerJ loaiJs C25 

TiMt l,EtlOt^ for up Id 1 / cmiployeas, ZOOclients ..^gneat liine-63i/er! £ 15 

OPTIMAX. ApowBrfiilltnear apiimHsaiian program. U|3[a 75 variigtilet. ,; ,s, > 

const rami 5, £40 

P A y B O LL, R I m iifl r n> rhr? ScWctrLirti version, tuit 30 em plovaes. C2 5 

STOCK CONTROL: about 4DO Slock lines m 1 6K.2D00 miBtJ, f 2S 

CRITICAL PATH ANALVSIS. Erncr Si iolvC 60*-ac1ivitv neiwork in 16K. Edit 

rtijfaiioriii*! cnsis.Ji repeat £15 

BUOGET, Kesps track of expenses & comfKaresthtm tt/iih budget &0J^4$<lii^y$. ^ 2 

months (I) or 1 2 cetegarie$i|ll^f 1 &Forl>ucl<jt!l I ^ II (tuEji'ther^ 

F I N AWC I AL PAC K I. Ccin1 Sms I h reg p*ogra m&: M OR TGAG E, LOAN, VAT. £ S 

G0LD.AiariiahsingadventLtreg3niB't£6 

Free GOLD [ZX-31 ^r^ptCtrurn^withaMordBrsof £2ZorDverpcratmai1iecl 
beiait 1 Dfcemberl 

All prices include V AT evt-rylhing posf trcts unless tiatfld othflrwi&e, CODofders £2 
eiira. Act;cS5 orrjers a cceptad by telephone. 

HilderbavLtd 

P rftf^ssiy r Ji I S<THwarfl 

e.,'lOPaflkwiav 
Re-^erlTS Park 
Londofi NWl 7AA 
Tel:01-4SE1059 T!A:22fl1Jn 




PROFESSIONALLY WRITTEN & 
PRODUCED SOFTWARE FOR 
THE HOME COMPUTER 

Fmm ME. Evans the author of: - 

MONSTER MAZE ^ +k 7vni 

DEFENDER FortheZXSI 

comes a game for the Or^tv# I K U IVI 



ESCAPE 

Can you find the axe to break 
down the exFt door of the mais 
and ESCAPE, The maie is 
inhabited by 5 hunting dinosaurs 
in{:luding a TRICERATOPS who 
has the habit of hiding behind the 
hedges, and s PTERANODON 
that soars over the maz^ to swoop 
down on you- 




Sendtia NEW GENERATJON SOFTWARE 
FREEPOST, Oldland Common (no stamp reqd. in UK! 
BRISTOL BS1 5 SBR 
or for INSTAMT CHeDIT CARD sales ring 01-930 9232 



PLEASE SEND ME A COPY OF ESCAPE FOR THE 16K 
SPECTRUM, I ENCLOSE CHEOUE/P,0, FOR £4.95. 

Mr/Mrs ..,..,.„..,,.... ,,,.,,.,.., 

Address ,.,.,,,,. ,..,..,.. 

, - - Post Code 



!SPBCTRn« WKianiiTBWOgVIDEO BEMlEg 



, M^ -.'L. ,<! 








* 4 DIVISIONS * F,A. CUP # 
PROMOTION & RELEGA- 
TION * TRANSFER MARKET 

* TEAM SELECTION * SAVE 
GAME FACILITY ■* LEAGUE 
TABLE -* AND MUCH MOREI 



-.1 VO *V*ILAI4.E AT BaaKSTOtllv « i;SM 



HARDWARE REQUIRED 



Spactrum 
4BK RAM 



ZXSI 

1GK RAM 



TRSSO,' 
Video Gtftit 

l€VtL II 

ieK RAM 



To OfilBr un(t CtiequeVP.O. £7.9'$ rruiili 

ptvablB In: 

ADOIOTIVE GAMES 

■t: Dapt. S.U.A, f>.0'- BOk Z7fl 

COlW^NIBURROW, 

MILTON KEVNES MK14 7NE 

KfMSl STATf ttSMfUTES 



^ow§0wt9itrf«m€ Is, 

M^4treiist6m§fst90p0tt 

t rwemlv^if fM. about 10 Av ■pot "t^ 

^¥* pi»Y*^ a^OUt 33 hOari wa fmr -— m^- 
^if^W* i» O^ Vf*r»tirw ironL — 

D. ML/mt, Fire 

I ihink rout s»>»* i* tabulain lincm 
atMTtiitg wit^ FafT V*i* in cAw tth Oivi- 
^ivt, bafntt firom^twii, minning tfm F.A . 

C. OfCKCMSOH. CAHTEKBtiKV 
i rwcmnHy hau^ht y^uf P.M. pn>f^r«AT *firf 
■vwi- v»rr plmasmd tndm*^. I twmtf it r»tyt 
food rmtum for mfutHY "^ ptty«/ H tH 
Omr tfim itef J* mrriv^^ — / ^wf} W JTJf*' 
wMtA n notK atiif u««# fot f.M — 

^ottn *M«tt*4 Hr. FHA/HPTOM, 

CANVtY ISUkMO 

t fmtt thmt I had ti> nrrftm Ml' mn0VwMff«C 

fou on y9iir p'ogrun f.M t fount rA« 
B4i»tf wvA t*a ttanOm^. — 

# LAW/teufce, fatHAM 

9Kl9lnti9 CAM tf stlH an mcQUfST 



loa 



CROSSWORD 




Across 

I. You must be gne as it's before you now (8,4) 
7- Bray in pain in computer code - , . (6) 

II, , , , as it's to do with nuinbera as crime unfolds (7) 

12. U.S. slaDdard^bearer 64) 

13. How data travels (2,4) 

14. Diary of a mathematical fujiction (3] 

15. State the period to mean (71 

16. Not the op-code in a machine jnstnaction [7,4 J 
IB. Glint on a computer case (5) 

19. Zero output (2,7) 

23. What to do with a root — to make beer? {7.2] 

24. Trickiest hardware fault to find (4.6) 
27. Thua sayeth the Sinclair guide ("l,2,s) 
31. Goes in for procESisitifi {5,4) 

33. Excitement about the effect of RANDOMIZE? (9) 

36. Chopper helps paper tape to keep going [5] 

39. Coding instnictinns [11) 

40- Return the data to health? [7) 

41. Car overturned by U.S. hardware manoTacturer (3) 

4Z, Aid nun to reach African chief (6) 

43. American soldier comes to Georgia with a billion [4) 

44. Must fit me this way before the bench-mark [7) 

45. Where all roads go? {2,4} 

46. Accept the need for an empty loop to 25 [5,2,55 



Down 

1. Crime-rate, I hear, for Basic structure (6] 

2. LffRs-sonsitivo numeric constant (S) 

3. Situation of dormant buga? (6,5) 

4- Lent n mice the change for awful weather f9] 

5. — the insurmountable barrier (2,71 

6. Assumed end of a Sinclair IF . . . THEN statement (4,2,3) 

8, Sin Bits around but won't take "no" for an answer (7) 

9, She takes a lar^e beer, I hear [7) 

10, Keply of syntax checker to a valid statement? (3,2,2,5] 
17. What a report code often reports (5) 

20* Ferranti's chip (3) 

21, Tiny sign of non-integer arithmetic [7,5) 

22. Part of a PRINT statement (4] 

25. Slow down to make the program more useful (3,3,5] 

26. Overcome the CPU time unit [4) 

28. Describes a running Sin-clair [3] 

29. Source of Spectrum and of Spectrum soflware (5} 

30. Carrying-out benchmark tests without Brror? [3-6] 

31. Fit the whole numbers together? [4) 

32. Computer buff's answer to a problem [7,2] 

34. To base on ASCII maybe . . , (2.5) 

35. ... or RAM, ROM and 1 2 (7) 
37, To stagger and spool (2,4) 

3B. With impudenoe deal with a critical path? [6) 



Answers on page 114 
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Sinclair ZX Specti 



16Kor48KRAM.,. 
full-size moving- 
key keyboard... 
colour and sound... 
high-resolution 
graphics... 

From only 

£125! 



First, there was the wo rid -beating 
Sinclair ZX80. The first personal computer 
for under £100. 

Then, the ZX81. With up to16K RAM 
available, and the ZX Printer. Giving more 
power and more flexibility. Together, 
they've sold over 500,000 so far, to make 
Sinclair world leaders in personal 
computing, And the ZX81 remains the 
ideal low*cost introduction to computing. 

Now there's theZX Spectrum! With 
up to 4SK of RAM, A full-size moving-key 
keyboard. Vivid GO lour and sound. High- 
resolutson graphics. And a low price that's 
unrivalled. 

Professional power- 
personal computer price! 

TheZX Spectrum incorporates all 
the prove rt features of theZXQl, But its 
new leK BASIC ROM dramatically 
increases your computing power. 

You have access to a range of 8 
colours forforeground, background and 
borde r, toget he r wit h a so u nd gen e rato r 
and high-resolution graphics. 

You have the facility to support 
separate data files. 

You have a choice of storage capa- 
cities (governed bythe amount of RAM). 
16K of RAM (which you can uprate later 
to 48K of RAM) or a massive 48K of RAM. 

Yet the price of the Spectrum 16K 
is an amazing £125! Even the popular 
48K version costs only £175! 

You may decide to begin with the 
1 6K version. If so, you can still return it later 
for an upgrade, The cost? Around £60 




Ready to use today, 
easy to expand tomorrow 

YourZX Spectrum comes with a mains 
adaptor and all the necessary leads to 
connect to most cassette recorders 
and TVs (colouror black and white), 

Employing Sinclair BASIC (now used 
in over 500.000 computers worldwide) 
the ZX Spectrum comes complete with 
two manuals which together represent a 
detailed course in BASIC programming, 
Whetheryou're a beginner or a competent 
programmer, you'll find them both of im- 
mense help. Depending on your computer 
experience, you'll quickly be moving 
into the colourful world of ZX Spectrum 
professional-level computing. 

There's no need to stop there. The 
ZX Printer -available now- Is fully 
compatible with the ZXSpect rum. And 
later this year there will be Microd rives for 
massive amounts of extra on-line storage, 
plus an RS232 /network interface board. 




Key features of the 
Sinclair ZX Spectrum 

• Full colour- 8 colours each for 
foreground, background and border, 
plus flashing and brightness-intensity 

control, 

• Sou nd - B EEP com mand with variable 
pitch and duration. 

• Massive RAM-16K 0r4SK, 

• Full-size moving-key keyboard- all 
keys at normal typewriter pitch, with 
repeat facility on each key, 

• High-resolution -256 dots 
horizontally x 192 vertically, each 
Individually addressable for true high- 
resolution graphics, 

• ASCII character set- with upper- and 
lower-case characters. 

• Teletex t-c ompa ti b ie - use r software 
can gen e rate 40 ch a racters p e r 1 i n 6 
or other settings 

• High speed LOAD & SAVE -16K in 100 
seconds via cassette, with VERIR' & 
MERGE for programs and separate 
data files 

• S in c iai r 1 6K exte nded B ASI C - 
incorporating unique 'one-touch' 
keyword entry^ syntax check, and 
report codes. 



rum 




ZX Spectrum software on 
cassettes -available now 

The first 21 software cassettes are 
now available directly from Sinclair- 
Produced by ICL and Psion, subjects 
include games, education, and business/ 
household management. Galactic 
Invasion , , , Flight Simulation ,., Chess ., . 
History, . , Inventions , . . VU-CALC . VU-SD 
,.,47 programs in all. There's something 
for everyone, and they all make full use 
of the Spectrum's colour, sound and 
graphics capabilities. You'll receive a 
detailed catalogue with your Spectrum, 

RS232 /network 
interface board 

This Interface, available later this 
year, will enable you to connect your 
ZXSpectrunrttoawholehostofphnters, 
terminals and other computers. 

The potential is enormous. And the 
astonishingly low price of only £ 20 is 
possible only because the operating 
systems are already designed into the 
ROM, 




Sinclair Research Ltd, Stanhope Road, 
Camberley, Surrey GUIS 3PS. 
Tel: Camberley (0276) 635311. 



The ZX Printer- 
available now 

Designed exclusively for use with the 

SincJairZX range of computers, the 
printer offers ZX Spectnjm owners the full 
ASCII character set -including lower-case 
characters and high-resolution graphics. 

A special feature is COPY which 
prints out exactly what is an the whole TV 
screen without the need forfurther 
Instructions. Printing speed is 50 charac- 
ters per second, with 32 characters 
per line and 9 lines per vertical inch. 

The ZX Printer connects to the rear of 
your ZX Spectrum. A roll of paper (65ft 
long and 4in wide) is supplied, along with 
full instructions. Further supplies of paper 
are available in packs of five rolls. 



The ZX Microdrive- 
coming soon 

The new Microdrlves, designed 
especially for the ZX Spectrum, are set to 
change the face of personal computing- 
Each Microdrive is capable of holding 
up to lOOK bytes using a Single inter- 
ch a n g ea b ie m i c rof I oppy. 

The transfer rate is 1 6K bytes per 
second, with average access time of 3.5 
seconds. And you'll be able to connect up 
to 8 ZX M icrod rives to yOurZX Spectrum. 
All the BASIC commands required: for 
the Microdrlves are included on the 
Spectrum, 

A remarkable breakthrough at a 
remarkable price. The M icrod rives are 
available later this year, for around £50. 




How to order your ZX Spectrum 



BY PHONE-Access,BarcSaycardor 
Trustcard holders can call 01 -200 0200 for 
personal attention 24 hours a day, every 
day. BY FREEPOST-use the no-Stamp 
needed coupon below. You can pay by 
cheque, postal order, Barclaycard, 



Access or Trustcard, 

EITHER WAY- please allow up to 28 
days for delivery. And there's a 14-day 
money -back option, of course. We want 
y ou to be sat is f I ed bey o nd do u bt - an d we 
have no doubt thatyou will be. 



To: Sinclair Research, FREEPOST, Camberley, Surrey, GUIS 3BR. 



Order 



Qty 



Item 



Code 



Item Price 
£ 



Total 



Sinclair ZX Spect rum -1 6K RAM ver sion 1 00 1 2 5,00 

Sincl air ZX Spectrum -46K RAM version 101 175,00 

^nclair ZX Printer 27 59 95 



Pri nte r pape r ( pack of 5 rolls) 



16 



11,95 



Postage and packing: orders u nd er £100 28 



295 



orders over £100 



29 



4.95 



Total £_ 
Please tick if you require a VATreceiptD 

*l enclose a cheque/ postal order payable to Sinclair Research Ltd for £_ 
*Please charge to my Access/ Barclaycard/Trustcard account no. 

*Please delete/complete i i | | | | | | [ | i | j 

as applicable 

[Signature . 



PLEASE PRINT 
[Name: Mr / Mrs/ Miss 

[Ad dress [ | | 





J_I. 



J_l. 



1^ 



I'll 



III! 



L 



1 



1 I 



.LJ_ 



I I I suam2 I 



FREEPOST- no Stamp needed. Prices apply to UK only. Export prices on application. 




ZX81- spectrum 

MANAGEMENT GAMES 

AIRLINE - £5 

Can vou compeie with Sririsih Airwavs? Vol 
must decide on the number of Bircraft to operate, 
whether to boy or chartw, and ihs leviels of 
staffing and nriaintenance. Prable<ms encoun- 
tered are lax demands, strpk^g, cancelled flights, 
hijacks and aircraft crEBhes, 

AUTOCHEF ^ £5 

As MD at a Cat^fing Company you must n^o- 
tiate for lease*, deckle on menu prices, level of 
wages, advertising and dividends. Eachy^r y^ix 
must predict ihe inflation rate. You will be made 
to resign if you ^re not successfyl. There are 3 
levels of dtfficgltv. 

PRrNTSHOP^ £5 

Vou own a small printrng company and are 
required to dMide^jn (a) the number and type of 
staff you einplov and when to (ncrease or reduce 
staff ib) the Bmount and type of paper you stock 
fc] the week in whidh wctrjc is scheduled (dh the 
quotation for each, There are 3 scales of dlf- 
fif:iiltv, 

FINANCIAL MODELLER 

MODELLER X- £8 

This is a user friendly business modallar wiiich provides Managers with a tool 
to plan the strategic decisionso'f a bMsiness, The modei shows the profit sensi- 
tivity and theintaraetfqn of thepertrnent mark&iing and oroductron factors of a 
busiri-sss. A uaer manual is included in the price of tt>e program, 

D ISCO U NT £l .SO for two, £3 for Ihrse and £5 for four, 

ALL PROGRAMS INCLUDE DETAILED INSTRUCTIONS AMD NEED IGK, 

EXTEMOED 4ak SPeCTRLUVI VERSrOfvJS AVAILABLE AT £1 EXTRA PER 

PROGflAM. 

PLEASE STATE COMPUTER TVPE AND SEND CHEQUFTCl. 

DEPT, SA 

CASES COMPUTER SIMULAT10IVS 

14 Langton Way 

London SG3 7TL. 




PLEASE S1 A 1 1 LUriflKU I th 






ZX81/Spectrum 
'ORBITER' & 'GROUND ATTACK: SimpJy the 

mc5st amazing /.X- spectrum drcade yames avaiUble- 

ORBITER Fast and furious acticin is what you gel in this 
amazing Defender-style prc>gram, for thci ZX-Spectnim, 

All the excilemenl of the arcade inhabit!^ your micro. 
Aggressive aliens flash across the sci^een as you fry to destroy 
Ihem with your laser-bolts and smart bombs, while rebtuing 
the humarioids, 

Oj'biter is written entirely in m/c code; and has full 
arradc features, including scanners, reverse, hyper-spacc:, 
continuous scoring and squjid eftects, plus humanoids, 
landers, mutants and all thpotheralien nasties VT/hichmdke it 
■one of the t>eiit. yainea dround. 

GROUND ATTACK Survival is the name of thn fiame 
m this exciting Scramble-type arcade game for the 
ZX'Spertrtmi, 

Your mission is to pilot your spaceship through 
tortureous tdvems while destroying the enemy missile 
launchers and fuel dumps. Endurance as well as quick 
thinking arn needed to survive as the ravf^s l>ecome 
progressively smallprand airborne aliens start to appe-jr. 
No-Otie has yet survived!? 

GROUND ATTACK is written completely in machine 
code, [t has 2f.i ifones, Full; up, down, forward and reverse, 
controls. Lasers, bombs, explosions, continuous sooring and 
sound effects, plus rockets, tuel dumps and airtrame aliens. 

Both games will run in either IfjK or 48K Spectrum 
and cost tS.'-iS each. 

Programmers NOW you can make money Troni your 
micro. Send your programs to US toddy We pay proliably the 
best royalties around. 

GENEROUS DEALER DISCOUNTS AVAILABLE 

Siivrrsnlt Ltfi, :iO Orange Street, LONDON WC2H 7 ED. 




Computer Software 



NEWI ZX81-COMPILER VesI Now you can write 
machine code on your ZXHl. No more messing about with 
assemblers and disassemblers simply type in the BASIC 
program and the mactiinedues the rest. You'll never need to 
buy another machine code program again!! ONLY iFy.^S. 

ZX81 ARCADE ACTION 

MUNCH Ett 
-Exdtltig pacman game lor the ZX8I t4At5 

ASTEROIDS 
-"Ju«t the Ihlntf Jor asteroid addicts" PCW Sept 82 £4.95 

INVADERS 

- "Probably the best version of INVADERS you will get for 
ihe ZXfll" ~ PCW '82 ^.m 

ALIEN-DROPOUT 
-ExcLUny ORIGINAL arcade game for yourZXBl E3.9S 

STARTRCK 
-YESIynucan be d starslilp commander E3.95 

GRAPHIC GOLP 
— 18 graphically displayed holes to test t^vf^n the ti^st 
golfer £3.95 

SDPERWUMFUS 

- An e^nthrjiltfng underground adventure for your 

ZX81 CiSiS 

GAMES PACK 

- [lantastic value for muney, nearly SDK uf prograins on one 
c!a.ijsette! Only £J.95 

I |Jif'Hi*4'iy-nd nsr.' , . I 



I NdJllI 



Addrt'*': . 



[ ^JilygrHill LL(L,2U'f>rdn(ii-!Slreel,LjOJIX>N WCJ!f\ TFI) 



SU 



fjwiwf^ 



HUAUJ-IXJ 
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SPECTRUM 
SOFTWARE 



TASMAN 



A NEW RANGE OF OYNAMfC EDUCATJONAI SOFTWARE 
TASMAN TIACHIS YOU 

• TASIMEO: £3.50* 

simultaneous ecjuatlons— solve them rf vou can— you will 
witrt Tasimeq s rteip! 

• TAS-TRIG: £3.30* 

sines, cosmes and taneeirts. Yog learn to use them to solve 
triangle pro b terns 

• TASQUAD: £330* 

Quadratic equations ov factorisation, see how your Spec- 
trum aoes it, Cah vou do better? 

"Fullv inclusive Mail order prices 

serious programs vou can use again and again 

Every run Is different. For learn Int], for revision, for 
testing your progress. Every run is a chaitengei 

THESE PROGRAMS RUN ON YOUR' 16K OR 

aSK SPECTI?UM 

ALL ORDERS DESPATCHED WiTHtN 

4S HOURS Of RECEIPT 

Please make cheaues/PO payable to 

TASMAH SOFTWARE (SU) 

17 HARTLEY CRESCENT LEEDS LS6 2LL 



BUFFER 



MICRO 
SHOP 



(Next to Streatham S-R. Station J 



I 






to 



The original ZX software shop 
exclusively 

ZX-Bl & SPECTRUM 



The bestofthe Mail Order items available over 

the counter — Games, Serious Progs., 

Keyboards, RAM's, Books and a variety of 

useful extras. 



o 



it) 






374a Streatham High Rd 

London SW16 

Tel: 01-769 2887 

SAE appreciated for catalogue 



SPECTRUM KEYBOARDS 

ZX-81 WHITE PAPER PRINTER ^ 

SPECTRUM WORD PROCESSOR * 



OPEN TUES-SATS 10.30 TO 5,30. CLOSED MONDAVS 



SPECTRUM'S 

SOFTWARE SETS 

YOU A CHALLENGE 

Each program is wf Itterr in Basic for the 

SIWCLArR SPECTRUM COMPUTER USER. 

AJI games incorporate both colour and sound, 

FlexfbJe parameters fntrlgue both the beginner 

and more advanced aiJke. 




T^ VOYAGER I 

^ ^ ■ V > each I ' .^^'tf '^ ^^^^^^ 
jn^rt usive k 




l?tl^«-;i,!.!."Jll. 

SPfOER 

w^ sfeekit, CDwVrn', [jin'roui 

bessEief But c^n you esrape 

Its clutches? We doubt (tl 



O 



IL 



** NEWS ITEMS******************* I I 



Instructions tuppifed. 

AH programs hiive been 

wrrtten, tested and proved by 

Spectrum Software'j own 

computer e;(perts, 

Prrcei awe fully JncJuslue. 

SPECTRUM SOFTWARE 

45-53. Prince of Wales Road, NORWICH, NR1 TBL. 

to: Sf'ECTRUM SOFPiA/ARE, 45-53, Pnnce of WaJes Road, 

NORWICH, Nfi I IBL 

NAME 



} i ' 



ADDRESS 



POSTCODE 

jTICK APPROPRIATE BOXf 



I Pfease send me sny Xwo of the 
follOA'ing programs, for £4. 9S 

I SPIOl SKETCH PAD D 

lOZ LUNAR LANDER D SP 

II 03 IVlASTERMfND D 

1 04 DISASSEMBLER D 

1 05 CHARACTER GENERATOR D 

■ Please send rrte all FIVE 

(ndiy^ido^l programs for £7.95 D 
I efxtose my cr>equ?/postitl order tor 
■ rn^tOe pityabJe (o SPEC TRUW SOFTWARE 



Please iend me the 
folJowing progr^mi si 
U.^Seach. 

110 COSMIC INVADERS □ 

1 1 1 VOYAGER □ 

fi2SPoei? a 

Ailow 2a dayi for deiiv*fy 



I 



SUI2 S2 J 
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OMEGA * SOFT 
SPEtrrnUM EDUCATION 

PRIMARV MATHS 1 - Cufva Stiiching. 
ProbobiMjy. Tablas, Co-ordinaie 
Treasure Mum, S'ri<i(;ik£r . 

Pl^lMARV ENCLISN 1 - Har^rTi«n, 
Anagrami, Alphasort, Punccuaiion, 
auii::ka{iell. 

PRIMAHV MATHS 2 Husjian 

Muli'psiGation, Facior Mouniain, 
Numbflf Bonds. Rsctarigles,. Circles. 
Geogr^phny, Enam Analysis, and oilier 
subfic'iB. avBJIalile. Ajl ca^seiEea £4.^. 
SAE for tiomplete catalogu* 

Dedi. S. JBS lituTium l/m. PintsiiiDiitli. 



ftSTRO SDFTWAffi 

CASSETTE 1 1SK £Xai 

BATmSHtPS: Jusi like Hv [xricil & pupei gdrn? 

HOUSE OF MVISTenV: l^ind mE PmcHi befbrc 

4>££JW4rig 

FBUIT MflOIINE: InclutHs.* haWfOuime 

iUG MAM: E^l Ihe dclu ivijl? t'vnff Irj ivHii Iha 

WOMSTCP. 

£Oe>E BHEAKEft: Cjcii mcl. la ^digii numbf . 

PO-NTOON Tfv 10 h©»rv5(jr;s 3i[)iisi*ftw(jlic*«l 

HANGMAMiGuEaslhitwird itndl Uvr tho iirnKimE 
man. 

bC^AJDEA' O^l^rid [lytayinh hni*i nnn^ndp^TT^rk. 

' TDK ef Pro^ramB 

A gtirfji'^ bdf !^n a1 Q.K 

CASSETTE 2 

9 1K p4'rigu[n& inrkidmg ^^roci, tVl^awmind. 
Skflrch. Cj^jionn^. Muinpicaqion Race. Echo. RcsJi-^i' 
EESL FKjulsna *fii3 FiuH 
PMr< t3.IG 

ShmJ choquQ^' PO's tD 

Ai<trD £«fnv«rA. .^ ^innov Risfl. 

fpioin, ^flAbian, Nam, NC>^ ^N 



^t 



sH 



FROGGER 

A*JOTHeR£Xei jiekjrinfil 

* Mowing Cars. Logs, Turttes 

* Angaioii, Diving Tunica 

* Fcujr 'Sufeens' Erf Action 

* All Arcade FeslurBs 

* En-iire^v Machine- Code 
0NLV£&.96iinc. PSfP 

****** 

ZUCKMAN 



Firii Auttienlic 2XB1 llCkS 
Vervon ol ■fljCKtJ\AM' 

* ALL Michin* Code not) 
■* FOUR IrufBOBftentGhcs!* 
■* Tfail. Enar-gv Posts ate. 

* High-scQrt Hall of Fame' 

* Auttientic Arcatte Action 
ONLY E5.95 inc. P&P 
Sefli} PO CK criSQiJa to: 



N 



DJLSOFTWAflE 
^ Tweed Class. Swindon, 
Wilt* SN2 3PU. 



mcirlechi 



F001BALL POOLS PROGRAM 

FOk ZX8146K l&Mn f*r ZX SpcctnM^ 

■ LisLR mil, in urdci ui |)riUTi-iii.'i.-. thi.' 

Ll5 most Lilccly score-drilwsL aisfi rte 

LB mHjs! ]iktly hotfii^. difa^vs and awa}'s._ 

* Pii -ks ijU! the resJuLtB on the bookmaktri' 

KLXtU ODDS TOuptma (hat havu Ije-en 

jjjiven Ovei-s*nerflUi otlds. talL-ulatts 

vour eitpKted profit.! 

' Altoms tbe ustt !<j mxlatft the latJeEU-G*]; 

by week SS rfsults conie in.. For a copy !)l: 

ilif; projfram on a. qualitj' ciisstt!*-. (ilMs nn 

intf>rmiJlu.in l<-afkT saving a Jjrk-t 

(■v|:l;i-;iriii:L.4 tr:i- :|■l^■l.■|■'.■ -SL-nd 1.^.95 III 

HARTLANO SOFTWAKC ([iipi. si 

8 PE\Z.\\CE PLAtK. 
LONIWNW I I iPA. 



TIRIHIi .4 ; ITTLE Dl- THt GAMES CM pfFFRI 

HIPFTfTH'E OHWHlCS BElSlMNiriG TO BORE ^tXJ' 

FEEL LmE *. GAA^F «*ihK:H CHiLL&i&EE VOUR UltJO 

- AhjO hOT ..mJST ytSJR fltFLDilS' 

EKOTINti '■HD AtlSOHBrNCCOMn.jnR BUABB 

I5AMES POW IWC «LAVEFlSi ITXEI irf SPELfHUMl 

TlW Ldfe -at A tHa*!! JTid p4K4n ^JMw*^ <J*^-intolt UTLJEHinS 1D 

r^u«t¥i i^jaN-. nrH cfabtx las Isiiu^ iKa bunpoaHmi 
wih*.iui .i-isiTLpiion wtT*te1 liifl c«*T»Ji#i drd irraflRCK 

"CONFllCr', ■,&;■*« tw J Inffnfl jrtt mika m •twriv, m 
yi3,i ftAiTi jibjrch to* [tw rf^^r^jge r, g HiWl i^vM fVrfdvlPO 
ftKjif. n»4 niar^ri^«v Ijmiw ■*«^5^¥». "^^l**! V^ it* 
Trian^ Isiii^^ iiarfcci, &I. PTK^I ol t-y*iFWi 
■| ^^c^i^l Tiiii a^aroflv garwflc 1 rrmclp t^ ?1h*. iirt^*r rhar 

CT^npfiiw liMnuAd^". iCcfT^puBf Ci VlARi G**!!*^. 5i4.'n '.SCI 
■GAlAK* cqHHJtTf: i»m * lort of Eit^?vi«« iiitlgni 
Irx ttx!flr.rKKjiftB el sfucD. ^rtOMt Iron b™J6» li^^.^id^ uiting 

ll^llCCmhT^, ;il«?lA£pCn£i>kCV, {B VWi?tlU{Hf^lT3>XHl?V£Ev4>ur 

ChgquH.'PO tv- MARTECIH GAMS. 

^ D-^mabLirgh Rruiil Fxiflbiiurii*. 

tnitiuM*i!. &M»BLt 



SPOmiMi HmKtASTS 

PrctfBEiCrr Frank Grtrfe'i ivell- 
knnnin Ffiulball Poch ForvuEtintf 
prOjii-diTi 19. nohN ivaiifb** on thft 

5LNC:mPtZX81 16K 

ZX SPECTRUM 

A HorsB-fface Forecast 
Program slso available. 

^ritio 16: P'at*iKir F.H. Gears* 
BunMU o' In^crmntion Scivncv 
tlorrinHr^ Hoi^rtd. Hvqh^irHit, 
ChalfootSt. Gil«, Buck I. 



Answers to 



CROSSWORD 



ACROSS: 

1. SBVCLAIR USER; 

7, BINARY; 11, NUMERIC? 

12, ANSI; 13, AS BITS; 

14. LOG; 15, AVERAGE^ 

16, AIWRESS PART; 

le, SHEEN; 19, NO 

HKSUITS; 23, KXTRAtT IT; 

24, TORN CABLE; 27, I AM 

HELPER; 31, INPUT DATA; 

33. AGITATION"; 36. TOOTH; 

38, PROGRAMMING; 

40. RESTORE; 41, RCA; 

42, INUUNA; 43, GIGA; 

44. MEETEST; 45, TO ROME; 

46, AGREE TO DELAY. 



DOWN: 

1, SYNTAX; 2, NUMBER; 
a, LARVAL STAGE; 
4, INCLEMENT; 5, UP 
AGAINST; ©. ELSE DO NOT; 
8, INSISTS; 9, ABIGAIL; 
10, YES mS LEGAL; 
17, ERROR; 20, ULA; 

21, DECIMAL POINT; 

22, ITEM; 25. CUT THE 
SPEED; Z6, BEAT; 28. HOT; 
29, PRISM; 30, RUN-TIMING; 
31, INTKCHATE: 

31, PROGRAM IT; 34, BV 
ORDER; 35, ACRONYM; 
37, TO REEL: 3B; PERTLY. 



ZX81 



16K 



Bor^d with aliens, galsctfc wars at>d flighht simulation? 

At iast! A truly amLising 16K moving graphics gameforaduttsonly. 

S.a.e. for details; 

HUNTHURST LTD., 26 BASFORD WAY, 

WfNDSOR, BERKS SL4 4NF. 



SPECTRUM 16K & 48K 

STELLAR DUEL 

NEW {SAME * 2 PLAYERS* 
Only ona Commantief will survive lo lead th* 
S(3rFlg«(.WilMttieyou? 

** FEATURES •* 

Liind <jn plarsEs.' PhsBors/ Assault Troops.' 
Warp & £ubi ligiM speed/ Si£lui R«po<1s.'' 
Spaca viawscan' Tactical Stan.' Cafnage. 

■* SPECTRUMS ON ITS WAV? " 

H^vo thii; SUPER NEW GAME n^idy. 
tasy lead ca&aaite C4.7S inc post etc. 

** A' lEV EL MATHS" 

Matrix atgabra pacltage in basH:. With 
ganeral WVEFSIO'N ROUTINE. ManwSl 9nd 
r»pi^. :SAE ior deiaila. 

WANTED: Spectrum Sohwane. Adventures 
& Original Garnss, Good Hsyaliit* + . [Isnio 
lape b SA£. lar reply. 



TRICODER CAMBRIDGE. 

7^, ■Qiif&i'd fid., 
Cambridge CB4 3PH. 



CMaU Qtder-f 



FOR HOKSK li.\CLNX. 
ENTHtSL^STS 

THisrmEii' 

Wrwk fflK vuur w e(yi. uri hjcumul^l^i^A; v^nkeffl. 

truMvi. oil'. A^-ailibk' tm .;a!J»in- tor 1\i\ lifikl or 
Viitotrtrm HliiKi- lru-liid« (hp Dri.ih-saQiiallv ithh.I 
SAJ-'E BET SYSTEM Jnd aim- III* NEW 
FOBMt."LA STAKISG PLAN * m ntln. ijia: 
.:Hixh Lhrs* |Jar> (Mil.- liin advt'rl isfiJ in HiL-ii.]! H, 
lix Im . 1-H.Jii ai iTi lThiswhi.4i|,ai.liJlp:1<ir.jiilyt"'. 
\\t^ avHilSMr. ih* MbIiK' ^uh.™.IuI 'POOLS PflB 
PBOFET' n-Mttii MlT i tatKiY^mf jiriujram tul * 
hmWv ii!4fi-niuiji m3tlimiaiii.aH|, iiraiiHed mtihfd al 
pntr^'. tofnpJyi*"L'rii'L"ki!y! pruKrarniaiL'Sfis*«it ara lu^I 

IMPORT ANT - iHm* "TF SfJT iHiK* 

Itui (>r«(griirFK H> I>l-1|i H«i I'^rr niMltJ' (or a 
chiti nifi'. MAtI f^mif tun^'i' I "*■ 

WHTIM snrnHEsekVI(«. IHII 



Retailer iis interested in any 
accessories for re-sale. 

Contact: 

MEryCLEAN LTD 

92 Victoria Street 

London SW1. 

Telephone: 01-829 2511, 



EDUCATIONAL 
SOFTWARE 

50 coordinated Maths programs ^re 
npw available for z\\ populaF 
corriptitsrs and fcr a\\ ages. ?tf<X& 
range from £5 tor 4 programs tci (Sfi 
for 50 progtams on 6 discs (Master 
Maths). Ccriotjr graphics and sound 
are u^e*^, whsf^ ai^prcipi'ldtfl. 
Programs ane reliable, enioyabla. 
wtirthwhiie afid sell worldwide. 

Phi}ne nr send iQF frps CSts/ogtfS. 
G. LudinskI B,Sc(Hons) AMBCS 
LCL 2e Avondala Ave. 
StalnBE, Middx. 
Tel: (07841 58771, 



You wafted long enough for your Spectrum! 
Wait no longer for . . . 

SPECTRUM 

STORM-FIGHTERS 

. . , exp/osive machine code space action 

Tliey come from deepest space. 

An alien fleet winose sliii'l is matched only by its rutJilessness. 

They liide and manijeuvre in the cover of asteroid clouds . . . 
showers of cosmic rabble that spell <ieat>i on collision to the 

commander of the lonB Space ship tin at protects Earth. 

You ara that connrrsandar. 

In one of tl^e toughest challenges the Sin^clair SpectfLim can 
offer, your mission is to destroy the aliens and avoid the 
asteroids befoFe they destroy you. 

Your weapon is a twirh firing laser canon. Double bolts of 
pure energy that mean instant annihilation to on -target 
aliens. It's responsive. It's fast. But only as fast as you ara. 

Put yourself at the controls. On the thrilling edge of 
adventure , . . the STORM-FIGHTERS await you. 

Aff machine code action . . . fu/t cafour graphics . , . fi/ff 
sound sync . . progressive difficuity . . . comprehensive 
scoring . . . high value mother-ship . , , rirns automaticsily 
on both 76K and 4SK mo dels: 

Available on quality cassette at £4.9S I post fra« tn U, K.) 
from: 

JOHN PRINCE 

29 Brook Avenue, Levenshulme, 
Manchester M19 3DQ 
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AUTOMATIC TAPE CONTROLLER 
FOR THE SINCLAIR ZX81 



• DATA PROCESSING 

The 2X99 gives you software control of up to four tape drives 
(two for reading, two for writing) allowing merging of data 
files. This ts achieved by using the remote sockets of the tape 
drives, controlled by USR statements or commands. 

• RS232C INTERFACE 

The 2X99 has an RS232C output allowmg connection with 
any such printer using the full ASCII character code (you can 
now print on plain paper in upper or lower case, and up to 
132 characters per line) at a variable baud rate up to 9,600 

• SPECIAL FEATURES 

There are so many special "features it is difficult to list them 
all, for example: 

AUTOMATIC TAPE COPY: You can copy a data file regardless 
of youf memory capacity as it is processed through the Sinclair 
bbck by block. 

TAPE BLOCK SKIP: Without destroying the contents of RAM 
DIAGNOSTIC INFORMATION: To assist in achieving the 
best recording settings, 

The 2K9G contains a 2K ROM which acts as an extension to 
the firmware in the Sinclair ROM, The ZX99's ROM contains 
the tape drive operating system and the conversion to ASCI I 
for the RS232C output. 

There is an extension board on the rear to plug in your RAM 
pack (larger than 16K if required). The unit is s^jpplied with 
one special tape drive lead, more are available at £1 each. 




• ZX99 SOFTWARE 

We now have available "Editor 99", a quality word processing 
program mcJuding nnail-merge, supplied on cassette for £9.95. 
Also following soon: 

* Slock Control (October) 

* Sales Ledger (Nowemberi * Debtors Ledger 
** Business Accounts * Tax Accounting 

Deipt, SUA Data - Assette, 44 Shroton Street, 
London MW1 6UG. 01-258 0409 



w 



dQto-Q//ett<2» 

iM.Stirfll&nSl'eel 

London NW1 

Tfll 01Z5BO4O9 




(FERGUSON CASSETTE RECORDER £28 inc 

Tested with ZXS1 . Acorn, BBC, Dragon, Spectrum etc. 
Features: Din, Ear, Mic, and Herrnote sockets, 
Tape Counter, Tone Control, Built- iin Mic, 
Autostop, Battery/ mains- Recornmended i>Y 
Acorn for use with BBC computer. 



£285 plus £6 



• STAR DP84S0 

RS232C (SERIAL) 

Securicor delivery 

CEMTRONICS {PARALLEL) £265 

plus £6 Securlcor delivery 

This prof^sionai printer works with almost any 
eompMter with very good upper arid lOWSr* case 
typeface. 

• Si-direetiorhal • 80 column width (10" paper) 

• Switcinablfi - Tractor or Friction Feed 

• SO chns. [ler second 




► 2,000 SHEETS OF 

PRINTER PAPER 
£19.50 plus £3.50 p&p. 



e 



•BBC CASSETTE LEAD 

7 pin plug to two 3.5mm plugs and one 2.5mm plug, 

Only £2 inc. P & P. 

Other leadis avaiUbH^ - please telephone. 

COMPUTER CASSETTES ^ 

High Quaiily, tCfBu^t assembled csseties supplied 
with library boxes. Any l-engths available. 

CS - 37p CIO - 39p C12 - 40p 
CIS - 41p C2D - 43p C25 - 45p 
C30-«p 




I E690 REVOLVING CASSETTE RACK 

Single - £2.99 ihold$ 32 tapes or 20 irt cases) 
Doub^e - £5.99 (holds 64 tap*s or 40 in cases) 
Treble - £8.99 (ho)ds 96 tapes or 60 in cases! 
Quad - E11.9& (holds 123 tapes or 80 in cases} 
All p<us £1 pSip. 



ORDER FORM Dept, sua 




Data - Assette, 44 Shroton Strtst, 
London NWl 6UG. 01-258 04O9 



Code 


item 


fyo. 


Price 


Pap 


Tgtal 












































































^^^^ r-i. 


Cheques/PO made payable to Storkrose Ltd, 

^^rna mu Arr^cc/ VhCa Nfl 




Kil 





Name 



"as Produce the moat; 
ULTRA-MEC3A- AMAZINQ Qamea in 
the entire krtown UniverBa!" 



TIMECSiE^TE 

jQuicksilvB's 1 St level two' 
gsme. The best space/time 
"^ adventur*e of B2. '■s:^^- 



^^A 




TIIWIEQATE 



(W- 



with elettriFying Space 
adventure makes TlMEGATE ' 
the game of all garmee. 

Foil the ruling alierts by 
tneveiling bach; thnough time 
and blesting out therr honne 
planet. Figl-rc- 3D space bgittiee 

ikrtg the 

time gates tnat lead co yaar 
zero and che salvstion of che 
iTuman race. 

Features: AO. High Speed 
graphics, ve^'sati^e■ scanning, 
status and battle coHnpucars, 
lend & take-off from miany 
prienetS, time-tngvel. 5 skill 
levels, score S, rating plu& 
' free crarmng pragram. 




ORE NEW RELEAS 

THE C=HESS PlLAVER 

Who is hrS!? Dana YOU chs*lgi-eB him'^' ^ 
Risk hig^ stakes Hnd put your lA^its f/ 
againBtL tn« c-neas game lA/ith parBonalicy, 
speech and davBBt.ac'dTgGhieairi flifcill 3- / 
THE CHESS PLAVEPcoistslBBS, ^ 
\A*iila ctffening you more 
a»<ilf — bnosting enjoyrnant. 
Featuraa: G skill levala, anatyais, oopiB* 

diapiay airncJ ^11 nntjwefl to printer or 

screen, coIoli- pr B & W dispsoy. save 

gsma Ht any point. 



QUtCKSILV ■ 




SPEAKEAeV 

Ada speecn o*' n-ius« to you prpgnarms! 

m r**ptwT«« td n-nSfe^hve domand. we Inava 
relBfisad SPEAKEASY far your awn ubb 
eod enjoyfnsnt. 
Simpty recor ' 
■ cessiscca end pley rt irita your SpiSctrum 
. Via ksftd. The aisnei rrn ■ ■ 

one) i^aplayod on commanc) from your 

NO EXTRA HARDWARE PEQUlFIED! 

Edward de Bono's Classic 
t,'C»AME 

Simple rulea and ccH-npiax atraitegiBa, 

make cha 1_ -GAME an ea^encial for ^ 
■^ e-^erycine. 

A^a inch- " 



J Thinking ■Course- 

L-GAME PEACHES T1H6 BITS OTHER 
1 GAMESDON-T TIDUCH! , V ' 



^ ^ SPACE irjTRunEns 

^ _ ^Featijres ^1 elien types, 

random saijcer points. 2nd 

^ ..^^ attack wave iTVJtsnt. 

«i^ exploding aliens, bonus base 

^SO.OOQ points, tef t-Tight a 

fine, sound affects and cokaur. 

'X-%^ METEOP STORM 

Lflor types, 2 seucers, 

^full scrsafi wn^D-araund. 

ionus ship every 1 0,000 

\ points, amazing explosions. 

"^ iaft-right-tl-iruBt-fire S. 

hyparspaoe, sound effects 

vv and speech. 






ULllLliiU 



WHAT THEY SAY ABOUT ' - 

aui=i zxei GAMES: 

aeSCRAIWIBLE — 

"...amasiog, fantastic!../' (P.C.W,! 

OailVVAUERB — 

■'„,iu6it like the ne^thingL." [C S V,G-] 
as ASTEROIDe— 

"...very aood." "...Hdtfctivegame..." [OaV.G.| 
as DE'FEIMOER— 

"...Better tnan any other srcede gsrne 
fveseen.,," [SyncJ 

"...nicest games ive played nan the ^XSI', 

Air the tapes were impressively packaged,,," 

[W^iich (Vlicro S S.R.] 



CaiVIE AIMO SEE OUR AIV1AZII\JG RAIMQE AT^ 

THE NORTHEPIN COfVIPUTER FAIR (35th - 3-7t:l-i MovJ 
THE NEXTZX MICROFAIR (Mid December] 



ZX - B1 OAIWIES 

ScnembiB m/c iSk E3.95 i I 
Invaders m/c 1 Bk £3.95 CO 
Aacsroids m/c 1 Bk £S,a5 CZl 
Defenders m/c 1 Bk E3.SS CH 



aiPEtCmUAM OAlMElft 

Speakeasy m/c ■4Qk £>4.95 I 1 



Time^aite 



m/o ^Bk ES.95 * CD 



The Chess Plar/er m/c '4Bk EB.SS □ 

Space Intruders m/c iGk E^a.SB * CH 

Meteor Storm m/c 1-Sk £-4,95 * CH 

L-Gama Basic ISk ES-SS □ 



*TI-ieBE OAMEB IMCLUDE SPECIAL BEAaQhlAL □18COUhlT8, QREieR NOW 
AND OET FRE E KEYBOARD OVERLAVI 



ReaS'a sarid ma tha gamae as ticked. 

Total ehaqua/P.tJ. ancloaed .„ ,„, 

Name 

Address .,.,.,.„,... , 



Band cK-^ar «o; OUICKSILVA, DEPT BPA , SB NaRTHAIWT ROAD, SOUTHAMPTON, SOS DPS 



